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(R)-Chiral Halogenated l-Substitutedamino-(n+l)-Alkanols 
Useful for Inhibiting Cholesteryl Ester Transfer Protein Activity 

FIELD OF THE INVENTION 

5 

This invention is in the field of treating cardiovascular disease, and 
specifically relates to compounds, compositions, methods for treating 
atherosclerosis and other coronary artery disease, and methods for making 
compounds of this invention. More particularly, the invention relates to (R)- 
10 chiral halogenated l-substitutedamino-(n+l)-alkanol compounds that inhibit 
cholesteryl ester transfer protein (CETP), also known as plasma lipid transfer 
protein-I. 

BACKGROUND OF THE INVENTION 

15 

Numerous studies have demonstrated that a low plasma concentration 
of high density lipoprotein (HDL) cholesterol is a powerful risk factor for the 
development of atherosclerosis (Barter and Rye, Atherosclerosis, 121, 1-12 
(1996)). HDL is one of the major classes of lipoproteins that function in the 

2 0 transport of lipids through the blood. The major lipids found associated with 
HDL include cholesterol, cholesteryl ester, triglycerides, phospholipids and 
fatty acids. The other classes of lipoproteins found in the blood are low 
density lipoprotein (LDL) and very low density lipoprotein (VLDL). Since low 
levels of HDL cholesterol increase the risk of atherosclerosis, methods for 

25 elevating plasma HDL cholesterol would be therapeutically beneficial for the 
treatment of atherosclerosis and other diseases associated with accumulation of 
lipid in the blood vessels. These diseases include, but are not limited to, 
coronary heart disease, peripheral vascular disease, and stroke. 

Atherosclerosis underiies most coronary artery disease (CAD), a major 

>0 cause of morbidity and mortality in modem society. High LDL cholesterol 
(above 180 mg/dl) and low HDL cholesterol (below 35 mg/dl) have been 
shown to be important contributors to the development of atherosclerosis. 
Other diseases, such as peripheral vascular disease, stroke, and 
hypercholesterolaemia are negatively affected by adverse HDL/LDL ratios. 

5 Inhibition of CETP by the subject compounds is shown to effectively modify 
plasma HDL/LDL ratios, and to check the progress and/or formation of these 
diseases. 
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CETP is a plasma protein that facilitates the movement of choiesteryl 
esters and triglycerides between the various lipoproteins in the blood (Tall. J. 
Lipid Res., 34, 1255-74(1993)). The movement of choiesteryl ester from 
HDL to LDL by CETP has the effect of lowering HDL cholesterol. It therefore 
follows that inhibition of CETP should lead to elevation of plasma HDL 
cholesterol and lowering of plasma LDL cholesterol, thereby providing a 
therapeutically beneficial plasma lipid profile (McCarthy, Medicinal Res. 
Revs., 13, 139-59 (1993); Sitori, Pharmac. Ther., 67,443-47 (1995)). This 
exact phenomenon was first demonstrated by Swenson et al., (J. Biol. Chem., 
264, 14318 (1989)) with the use of a monoclonal antibody that specifically 
inhibited CETP. In rabbits, the antibody caused an elevation of the plasma 
HDL cholesterol and a decrease in LDL cholesterol. Son et al. (Biochim. 
Biophys. Acta 795, 743^80 (1984)), Morton et al. (J. Lipid Res. 35. 836- 
847 (1994)) and Tollefson etal. (Am. J. Physiol., 255, (Endocrinol. Metab. 
18, E894-E902 (1988))) describe proteins from human plasma that inhibit 
CETP. U.S. Patent 5,519,001, issued to Kushwaha et al., describes a 36 
amino acid peptide derived from baboon apo C-I that inhibits CETP activity. 
Cho etal. (Biochim. Biophys. Acta 1391, 133-144 (1998)) describe a peptide 
from hog plasma that inhibits human CETP. Bonin et al. (J. Peptide Res., 5 1 , 
216-225 (1998)) disclose a decapeptide inhibitor of CETP. A depsipeptide 
fungal metabolite is disclosed as a CETP inhibitor by Hedge et al. in Bioorg. 
Med. Chem. Lett., 8, 1277-80 (1998). 

There have been several reports of non-peptidic compounds that act as 
CETP inhibitors. Barrett etal. (J. Am. Chem. Soc, 188, 7863-63 (1996)) 
25 and Kuo et al. (J. Am. Chem. Soc, 1 17, 10629-34 (1995)) describe 

cyclopropane-containing CETP inhibitors. Pietzonka et al. (Bioorg. Med. 
Chem. Lett, 6, 1951-54 (1996)) describe phosphonate-containing analogs of 
choiesteryl ester as CETP inhibitors. Coval et al. (Bioorg. Med. Chem. Lett., 
5, 605-610 (1995)) describe Wiedendiol-A and -B, and related sesquiterpene 
compounds as CETP inhibitors. Japanese Patent Application No. 10287662-A 
describes polycyclic, non-amine containing, polyhydroxylic natural 
compounds possessing CETP inhibition properties. Lee et al. (J. Antibiotics, 
49, 693-96 (1996)) describe CETP inhibitors derived from an insect fungus. 
Busch et al. (Lipids, 25, 216-220, (1990)) describe choiesteryl acetyl bromide 
as a CETP inhibitor. Morton and Zilversmit (J. Lipid Res., 35, 836-47 
(1982)) describe that p-chloromercuriphenyl sulfonate, p- 
hydroxymercuribenzoate and ethyl mercurithiosalicylate inhibit CETP. 



20 
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Connolly et al. (Biochem. Biophys. Res. Comm. 223, 42^7 (1996)) describe 
other cysteine modification reagents as CETP inhibitors. Xia et al. describe 
1,3,5-triazines as CETP inhibitors (Bioorg. Med. Chem. Lett., 6, 919-22 
(1996)). Bisgaier et al. (Lipids, 29, 811-8 (1994)) describe 4-phenyl-5- 
5 tridecyi-4H-l,2,4-triazole-thiol as a CETP inhibitor. Oomura et al. disclose 
non-peptidic tetracyclic and hexacyciic phenols as CETP inhibitors in Japanese 
Patent Application No. 10287662. 

Some substituted heteroalkylamine compounds are known. In 
European Patent Application No. 796846, Schmidt et al. describe 2-aryl- 
1 0 substituted pyridines as cholesteryl ester transfer protein inhibitors useful as 
cardiovascular agents. One substitutent at C3 of the pyridine ring can be an 
hydroxyalkyl group. In European Patent Application No. 801060, Dow and 
Wright describe heterocyclic derivatives substituted with an aldehyde addition 
product of an alkylamine to afford 1-hydroxy-l-amines. These are reported to 
15 be 03-adrenergic receptor agonists useful for treating diabetes and other 
disorders. In Great Britain Patent Application No. 2305665, Fisher et al. 
disclose 3-agonist secondary amino alcohol substituted pyridine derivatives 
useful for treating several disorders including cholesterol levels and 
artherosclerotic diseases. In European Patent Application No. 818448, 
20 Schmidt et al. describe tetrahydroquinoline derivatives as cholesteryl ester 

transfer protein inhibitors. European Patent Application No. 818197, Schmek 
et al. describe pyridines with fused heterocycles as cholesteryl ester transfer 
protein inhibitors. Brandes et al. in German Patent Application No. 19627430 
describe bicyclic condensed pyridine derivatives as cholesteryl ester transfer 
25 protein inhibitors. In WO Patent Application No. 09839299, Muller-Gliemann 
et al. describe quinoline derivatives as cholesteryl ester transfer protein 
inhibitors. U.S. Patent 2,700,686, issued to Dickey and Towne, describes N- 
(2-haloaIkyl-2-hydroxyethyl)amines in which the amine is further substituted 
with either 1 to 2 aliphatic groups or one aromatic group and one aliphatic 
JO group. U.S. Patent 2,700,686 further describes a process to prepare the N-(2- 
haloalkyl-2-hydroxyethyl)amines by reacting halogenated-l,2-epoxyalkanes 
with the corresponding aliphatic amines and N-alkylanilines and their use as 
dye intermediates. 
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SUMMARY OF THE INVENTION 

The present invention provides chiral compounds that can be used to 
inhibit cholesteryi ester transfer protein (CETP) activity and that have the 
5 general structure: 




R i3 R i2 



In another aspect , the present invention includes pharmaceutical 
compositions comprising a pharmaceutical ly effective amount of the chiral 

10 compounds of this invention and a pharmaceutical^ acceptable carrier. 

In another aspect, this invention relates to methods of using these chiral 
inhibitors as therapeutic agents in humans to inhibit cholesteryi ester transfer 
protein (CETP) activity, thereby decreasing the concentrations of low density 
lipoprotein (LDL) and raising the level of high density lipoprotein (HDL), 

15 resulting in a therapeutically beneficial plasma lipid profile. The compounds 
and methods of this invention can also be used to treat dyslipidemia 
(hypoalphalipoproteinemia), hyperlipoproteinaemia (chylomicronemia and 
hyperapobetalipoproteinemia), peripheral vascular disease, 
hypercholesterolaemia, atherosclerosis, coronary artery disease and other 

20 CETP-mediated disorders. The compounds can also be used in prophylactic 
treatment of subjects who are at risk of developing such disorders. The 
compounds can be used to lower the risk of atherosclerosis. The compounds 
of this invention would be also useful in prevention of cerebral vascular 
accident (CVA) or stroke. Besides being useful for human treatment, these 
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compounds are also useful for veterinary treatment of companion animals, 
exotic animals and farm animals such as primates, rabbits, pigs, horses, and 
the like. 

5 DESCRIPTION OF THE INVENTION 

The present invention relates to a class of compounds comprising (R)- 
chiral halogenated l-substitutedamino-(n+l)-alkanols which are beneficial in 
the therapeutic and prophylactic treatment of coronary artery disease as given in 
Formula 1-H (also referred to herein as generic polycyclic aryl and heteroaryl 
10 (R)-chiral halogenated l-substitutedamino-(n+l )-alkanols): 



R 6 



II I 

R 16\ * 4 



«8 



-* ^(CH) \ / \ 



r 2 *pn y <, k 2 — Rll 



R 3 R 14 9<3 — J 4 

R 13 R 12 

(I-H) 

or a pharmaceutically-acceptable salt thereof, wherein; 
15 n is an integer selected from 1 through 4; 

X is oxy; 

Rj is selected from the group consisting of haloaikyl, haloalkenyl. 
haloalkoxymethyl, and haloalkenyloxymethyl with the proviso that R, has a 
higher Cahn-Ingold-Prelog stereochemical system ranking than both R 2 and 
20 (CHR 3 ) n -N(A)Q wherein A is Formula (II) and Q is Formula (III); 



WO 00/18724 PCT/US99/22120 




R 16 is selected from the group consisting of hydrido, alkyl. alkenyh 
alkynyl, ary), aralkyl, aryloxyalkyl, alkoxyalkyl. alkenyloxyalkyl, 
aikylthioalkyl, arylthioalkyh aralkoxyaikyl, heteroaralkoxyalkyl, 
5 alkylsulfinylalkyl, alkylsulfonylalkyl, cycloalkyl, cycloalkylalkyh 

cycloaikylalkenyl, cycloalkenyl, cycloalkenyJaJkyl, haioalkyl, haloalkenyl, 
halocycloalky], halocycloalkenyl, haloaikoxyalkyl. haloaJkenyloxyalkyl, 
halocycloalkoxyaJkyl, halocycloalkenyloxyalkyl, perhaloaryh perhaioaralky!, 
perhaloaryloxyalkyl. heteroaryL heteroarylalkyl, monocarboalkoxyalkyl, 
10 monocarboalkoxy, dicarboalkoxyalkyl, monocarboxamido, monocyanoalkyl, 
dicyanoalkyl, carboalkoxycyanoalkyl, acyl, aroyl, heteroaroyl, 
heteroaryloxyalkyl, dialkoxyphosphonoaJkyl, trialkylsilyl, and a spacer 
selected from the group consisting of a covalent single bond and a linear spacer 
moiety having a chain length of 1 to 4 atoms linked to the point of bonding of 

15 any aromatic substituent selected from the group consisting of R 4 , Rg, R 9 , 

R 13» R 14» and R 15 tofci™ a heterocyciyl ring having from 5 through 10 
contiguous members; 

D, , D 2 , Jj, J 2 and Kj are independently selected from the group 
consisting of C, N, O, S and covalent bond with the provisos that no more 
2 0 than one of D , . D 2 , J j , J 2 and K j can be a covalent bond, no more than one 
of D j , D 2 , J j , J 2 and K , can be O, no more than one of D , , D 2 , J , , J 2 and 
K j can be S, one of D | , D 2 , J 1 , J 2 and K , must be a covalent bond when two 
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of Dj, D 2 , Jj, J 2 and Kj areOand S, and no more than four of D j . D 2 , Jj, 
J 2 and Kj can beN; 

D3, D 4 , J3, J4 and K 2 are independently selected from the group 
consisting of C, N, O. S and covalent bond with the provisos that no more 
than one can be a covalent bond, no more than one of D3, D 4 , J3, J 4 and K 2 

can be O. no more than one of D3, D 4 , J3, J 4 and K 2 can be S, no more than 

two of D 3 , D 4 , J 3 , J 4 and K 2 can be O and S, one of D3, D 4 , J 3 , J 4 and K 2 

must be a covalent bond when two of D3, D 4 , J 3 , J 4 and K 0 are O and S, and 

no more than four of D 3 , D 4 , J 3 , J 4 and K 2 can be N; 

R 2 is hydrido; 

R 2 can be selected from the group consisting of hydroxyalkyl, alkyl, 

aikenyl, alkynyl, aryl, aralkyl, aralkoxyalkyl, aryloxyalkyl. alkoxyalkyl, 
heteroaryloxyalkyl, alkenyloxyalkyl, cycloalkyl, cycloalkylalkyl 
cycloaJkylalkenyl, cydoalkenyl, cycloaikenylalkyl, haloalkyl. haloalkenyl, 
halocycioalkyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 
halocycloalkoxy, halocycloalkoxy alky I, halocycloaikenyioxyalkyl, heteroaryl, 
heteroarylaikyl, heteroaryithioalkyl, perhaloaryl, perhaloaralkyl, 
perhaloaralkyl, heteroaralkylthioalkyl, monocarboalkoxyalkyl, 
dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, 
aikylsulflnylalkyl, alkylsulfonylalkyl, arylsulfmylalkyl, arylsulfonylalkyl, 
cycloalkylsulfinylalkyl,cycloalkylsufonylalkyU heteroarylsulfonylalkyl, 
heteroarylsulfinylalkyl, aralkylsulfinylaikyl, aralkylsulfonylalkyl, carboxy, 
carboxyalkyl, carboalkoxy, carboxamide, carboxamidoatkyl, carboaralkoxy, 
dicyanoalkyl, carboalkoxycyanoalkyl, dialkoxyphosphonoalkyl, and 

diaralkoxyphosphonoalkyl with the proviso that R 2 has a lower Cahn-Ingold- 
Prelog system ranking than both R j and (CHR 3 ) n -N(A)Q; 

R 3 is selected from the group consisting of hydrido, hydroxy, halo, 
cyano, aryloxy, hydroxyalkyl, amino, alkylarnino, dialkylamino. acyl, 
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acylamido. alkoxy, alkyl, alkenyl, alkynyl, aryl. aralkyh aryloxyalkyl, 
aikoxyalkyl, aralkoxy alkyl. aikylsulfinylalkyl. alkylsulfonyialkyl. aroyl, 
heteroaroyl, aralkylthioalkyl, heteroaralkylthioalkyl. heterqaryloxyalkyl. 
alkenyloxyalkyl. haloalkyl, haloalkenyl. haloalkoxy, haioalkoxyalkyl, 
5 haloalkenyloxyalkyl, alkylthioalkyi, arylthioalkyl, cycioalkyl. cycloalkylalkyl, 
cycloalkylalkenyl, cycloalkenyl, cycloalkenyialkyl, heteroaryl, heteroarylalkyl, 
heteroarylthioalkyl, monocarboalkoxyalkyl, dicarboalkoxyalkyl, 
monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, aryisulfinylalkyl, 
arylsu!fonylalkyi,cycloalkylsuIfinylaikyI,cycioa!kylsufonylaJkyl. 
10 heteroarylsulfonylalkyl, heteroarylsulfmylalkyl, aralkyisulfinylalkyl, 

aralkylsulfonylalkyl, carboxy, carboxyalkyl, carboalkoxy, carboxamide, 
carboxamidoalkyl, carboaralkoxy, dialkoxyphosphonoalkyl, and 

diaralkoxyphosphonoalkyl with the provisos that (CHR 3 ) n -N(A)Q has a lower 
Cahn-Ingold-Prelog stereochemical system ranking than R j and a higher Cahn- 
15 Ingold-Prelog stereochemical system ranking than R 2 ; 

Y is selected from a group consisting of a covalent single bond, 
(C(Ri4>2)q wherein q is an integer selected from 1 through 2 and 

(CH(R j^g-W-tCHCR^p wherein g and p are integers independently 
selected from 0 through 1; 

20 R j4 is independently selected from the group consisting of hydrido, 

hydroxy, halo, cyano, aryloxy, amino, alkylamino, dialkylamino, 
hydroxyalkyl, acyl, aroyl, heteroaroyl, heteroaryloxyalkyl. sulfhydryl, 
acylamido, alkoxy, alkylthio, arylthio, alkyl, alkenyl, alkynyl, aryl. aralkyl, 
aryloxyalkyl, aralkoxyalkylalkoxy, alkylsulfinylalkyl, alkylsulfonyialkyl, 

25 aralkylthioalkyl, heteroaralkoxythioalkyl, aikoxyalkyl, heteroaryloxyalkyl, 
alkenyloxyalkyl, alkylthioalkyi, arylthioalkyl, cycioalkyl, cycloalkylalkyl, 
cycloalkylalkenyl, cycloalkenyl, cycloalkenyialkyl, haloalkyl, haloalkenyl, 
halocycloalkyl, halocycloalkenyl, haloalkoxy, haioalkoxyalkyl, 
haloalkenyloxyalkyl, halocycloalkoxy, halocycloalkoxyalkyl, 

30 halocycloalkenyloxyalkyl, perhaloaryl, perhaioaralkyl, perhaloaryloxyalkyl, 
heteroaryl, heteroarylalkyl, heteroarylthioalkyl, heteroaralkylthioalkyl, 
monocarboalkoxyalkyl, dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyi, 
carboalkoxycyanoalkyl, alkylsulfinyl. alkylsulfonyl, haloalkylsulfinyl, 
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haloalkylsulfonyl, arylsulfinyl. arylsuifinylaJkyl. arylsulfonyl, 
arylsulfonyialkyl, aralkylsulfinyl. aralkylsulfonyl. cycloalkylsuIfinyL 
cycloaikylsuifonyl, cycloalkylsuifinylalkyl. cycloalkylsufonylalkyl, 
heteroarylsulfonylalkyl, heteroarylsulfinyl, heteroarylsulfonyl, 
5 heteroarylsulfinylalkyl, aralkylsulfinylalkyl. aralkylsulfonylalkyl, carboxy, 
carboxyalkyU carboalkoxy, carboxamide. carboxamidoalkyl, carboaralkoxy. 
dialkoxyphosphono, diaralkoxyphosphono. dialkoxyphosphonoalkyl, 
diaialkoxyphosphonoalkyl. a spacer selected from a moiety having a chain 
length of 3 to 6 atoms connected to the point of bonding selected from the 

10 group consisting of R9 and R j 3 to form a ring selected from the group 

consisting of a cycloalkenyl ring having from 5 through 8 contiguous members 
and a heterocyclyl ring having from 5 through 8 contiguous members, and a 
spacer selected from a moiety having a chain length of 2 to 5 atoms connected 

to the point of bonding selected from the group consisting of R4 and Rg to 

15 form a heterocyclyl having from 5 through 8 contiguous members with the 

proviso that, when Y is a covalent bond, an R j 4 substituent is not attached to 

Y; 

R j 4 and Rj5 can be taken together to form a spacer selected from a 

moiety having a chain length of 2 to 5 atoms to form a heterocyclyl ring having 
20 from 5 through 8 contiguous members; 

Rj4 and Rj 4 , when bonded to the different atoms, can be taken 

together to form a group selected from the group consisting of a covalent bond, 
alkylene, haloalkylene, and a spacer selected from a group consisting of a 
moiety having a chain length of 2 to 5 atoms connected to form a ring selected 
25 from the group of a saturated cycloalkyl having from 5 through 8 contiguous 
members, a cycloalkenyl having from 5 through 8 contiguous members, and a 
heterocyclyl having from 5 through 8 contiguous members; 

R 14 and R j4, when bonded to the same atom can be taken together to 

form a group selected from the group consisting of oxo. thiono, alkylene, 
30 haloalkylene, and a spacer selected from the group consisting of a moiety 

having a chain length of 3 to 7 atoms connected to form a ring selected from the 
group consisting of a cycloalkyl having from 4 through 8 contiguous 
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members, a cycloalkenyl having from 4 through 8 contiguous members, and a 
heterocyclyl having from 4 through 8 contiguous members: 

W is selected from the group consisting of O, C(O), C(S), 

C(0)N(R l4 ), C(S)N(R 14 ). (R 14 )NC(0). (R 14 )NC(S), S. S(O). S(0) 2 . 

5 S(0) 2 N(R 14 ) 1 (R I4 )NS(0) 2 . and N(R 14 ) with the proviso that R I4 is 

selected from other than halo and cyano; 

Z is independently selected from a group consisting of a covalent single 

bond, (C(R|5>2)q wherein q is an integer selected from 1 through 2. 

(CH(R|5))j-W-(CH(Rj5))j c wherein j and k are integers independently 
10 selected from 0 through 1 with the proviso that, when Z is a covalent single 
bond, an Rj5 substituent is not attached to Z; 

Rj5 is independently selected, when Z is (C(R|5> 2 )q wherein q is an 

integer selected from 1 through 2, from the group consisting of hydrido, 
hydroxy, halo, cyano, aryloxy, amino, alkylamino, dialkylamino, 

15 hydroxyalkyl, acyl, aroyl, heteroaroyl, heteroaryloxyalkyl, sulfhydryl, 

acylamido, alkoxy. alkylthio, arylthio, alkyl, alkenyl, alkynyl, aryL aralkyl, 
aryioxyalkyl, aralkoxyalkyl, alkylsulfmylaikyl, alkyisulfonylalkyl, 
aralkylthioalkyl, heteroaralkylthioalkyl, aikoxyalkyl, heteroaryloxyalkyl, 
alkenyloxyalkyl, alkyithioalkyl, arylthioalkyl, cycloalkyl, cycloalkylalkyl, 

20 cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl, haloalkyl, haloalkenyl, 
haiocycloalkyl, halocycloalkenyl, haloalkoxy, haloalkoxyalkyl, 
haloalkenyloxyalkyl, halocycloalkoxy, halocycloalkoxyalkyl, 
halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl, 
heteroaryl, heteroarylalkyl, heteroarylthioalkyl, heteroaralkylthioalkyl, 

25 monocarboalkoxyalkyl, dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, 
carboalkoxycyanoalkyl, alkylsulfinyl, alkylsulfonyl, haloalkylsulfinyl, 
haloalkylsulfonyl, arylsulfmyl, arylsulfinylalkyl, arylsulfonyi, 
arylsulfonylalkyl, aralkylsulfinyl, aralkylsulfonyl, cycloalkylsulfinyl, 
cycloalkylsulfonyl,cycloalkylsulfinylalkyl, cycloalkylsufonylalkyl, 

30 heteroarylsulfonylalkyl, heteroarylsuifinyl, heteroarylsulfonyl, 

heteroarylsulfinylalkyl, aralkylsulfmylalkyi, aralkylsulfonylalkyl, carboxy, 
carboxyalkyl, carboalkoxy, carboxamide, carboxamidoalkyl, carboaralkoxy, 
dialkoxyphosphono, diaralkoxyphosphono, dialkoxyphosphonoalkyl. 
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diaralkoxyphosphonoalkyl, a spacer selected from a moiety having a chain 
length of 3 to 6 atoms connected to the point of bonding selected from the 

group consisting of R 4 and Rg to form a ring selected from the group 

consisting of a cycloalkeny] ring having from 5 through 8 contiguous members 
5 and a heterocyclyl ring having from 5 through 8 contiguous members, and a 
spacer selected from a moiety having a chain length of 2 to 5 atoms connected 

to the point of bonding selected from the group consisting of Rg and R]3 to 

form a heterocyclyl having from 5 through 8 contiguous members; 

Rj5 and R 15. when bonded to the different atoms, can be taken 

10 together to form a group selected from the group consisting of a covalent bond, 
alkylene, haloalkylene, and a spacer selected from a group consisting of a 
moiety having a chain length of 2 to 5 atoms connected to form a ring selected 
from the group of a saturated cycloalkyl having from 5 through 8 contiguous 
members, a cycloalkenyl having from 5 through 8 contiguous members, and a 

15 heterocyclyl having from 5 through 8 contiguous members; 

R 15 and R15. when bonded to the same atom, can be taken together to 

form a group selected from the group consisting of oxo, thiono, alkylene, 
haloalkylene, and a spacer selected from the group consisting of a moiety 
having a chain length of 3 to 7 atoms connected to form a ring selected from the 
20 group consisting of a cycloalkyl having from 4 through 8 contiguous 

members, a cycloalkenyl having from 4 through 8 contiguous members, and a 
heterocyclyl having from 4 through 8 contiguous members; 

R i5 is independently selected, when Z is (CH(R 15 ))j-W-(CH(R 15 )) k 

wherein j and k are integers independently selected from 0 through 1, from the 
25 group consisting of hydrido, halo, cyano, aryloxy, carboxyl, acyl, aroyi, 

heteroaroyl, hydroxyalkyl, heteroaryloxyalkyl, acylamido. alkoxy, alkylthio, 
arylthio, alkyi, alkenyl, alkynyl, aryl, aralkyl, aryloxyalkyl, alkoxyalkyl, 
heteroaryloxyalkyl, aralkoxyalkyl, heteroaralkoxyalkyl, alkyisulfonylalkyl, 
alkylsulfinylalkyl, alkenyloxy alkyi, alkylthioalkyl, arylthioalkyl, cycloalkyl, 
30 cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl, haloalkyl, 
haloalkenyl, halocycloalkyl, halocycloalkenyl. haloalkoxy, haloalkoxyalkyl, 
haloalkenyloxyalkyl, halocycloalkoxy, halocycloalkoxyalkyl, 
halocycloalkenyloxyalkyi, perhaloaryi, perhaloaralkyl, perhaloaryloxyalkyl, 
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heteroaryl, heteroaralkyl. heteroarylthioalkyL heteroaraikylthioalkyl, 
monocarboalkoxyalkyl. dicarboalkoxyalkyh monocyanoalkyL dicyanoalkyL 
carboalkoxycyanoalkyl, alkylsulfinyh alkylsulfonyl. haloalkylsulfinyl. 
haloalkylsulfonyl, arylsulfmyl. arylsulfinylalkyl, arylsulfonyl. 
5 arylsulfonylalkyl, aralkyisulfinyl, aralkylsuifonyl, cycloalkylsulfinyl, 
cycloalkyisulfonyk cycioalkylsulfinylalkyl, cycloalkylsufonylalkyl, 
heteroarylsulfonylalkyl, heteroarylsulfinyl, heteroarylsulfonyl, 
heteroaryisulfinylalkyl, aralkylsulfinylalkyl, aralkylsulfonylalkyl, 
carboxyalkyl, carboalkoxy, carboxamide, carboxamidoalkyl. carboaralkoxy, 
10 dialkoxyphosphonoalkyl, diaralkoxyphosphonoalkyl, a spacer selected from a 
linear moiety having a chain length of 3 to 6 atoms connected to the point of 

bonding selected from the group consisting of R4 and Rg to form a ring 

selected from the group consisting of a cycloalkenyl ring having from 5 
through 8 contiguous members and a heterocyclyl ring having from 5 through 
15 8 contiguous members, and a spacer selected from a linear moiety having a 

chain length of 2 to 5 atoms connected to the point of bonding selected from the 

group consisting of R9 and R]3 to form a heterocyclyl ring having from 5 

through 8 contiguous members; 

R4, R5, R^, R7, Rg, R9, Rjq, Rj j, Rj2» and Rj3 are independently 

20 selected from the group consisting of hydrido, carboxy, heteroaralkylthio, 
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, 
heterocyciyloxy, aralkylaryl, aralkyl, aralkenyl. aralkynyl, heterocyclyl, 
perhaloaralkyl, aralkylsuifonyl, aralkylsulfonylalkyl, aralkyisulfinyl, 
aralkylsulfmylalkyl, halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl, 

25 cycioalkylsulfinylalkyl, cycloalkylsulfonyl, cycloalkylsulfonylalkyl, 
heteroarylamino, N-heteroarylamino-N-alkylamino, heteroaralkyl, 
heteroarylaminoalkyl,haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, 
haloaikoxylalkyl, heteroaralkoxy, cycloalkoxy, cycloalkenyloxy, 
cycloalkoxyalkyl, cycloaikyialkoxy, cycloaikenyloxyalkyl, 

30 cycloalkylenedioxy, halocycloalkoxy, halocycloalkoxyalkyl, 

halocycloalkenyloxy, halocycloalkenyloxyalkyl, hydroxy, amino, thio, nitro, 
lower alkylamino, alkylthio, alkylthioalkyl, arylamino, aralkylamino, arylthio, 
arylthioalkyl, heteroaralkoxyalkyl, alkylsulfinyl, alkylsulfmylalkyl, 
arylsulfinylalkyl, arylsulfonylalkyl, heteroaryisulfinylalkyl, 

35 heteroarylsulfonylalkyl, alkylsulfonyl, alkylsulfonylalkyl, 
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haloalkylsulfinylalkyl. haloalkylsulfonylalkyl. alkylsulfonamido. 
alkylaminosulfonyl. amidosulfonyl, monoalkyl amidosulfonyl. dialkyl 
amidosulfonyl. monoarylamidosulfonyl. arylsulfonamido. 
diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl, arylsulfinyl. 
arylsulfonyl, heteroarylthio. heteroarylsulfinyl, heteroarylsulfonyl, 
heterocyciylsulfonyl. heterocyclylthio. alkanoyl. alkenoyl. aroyl. heteroaroyl. 
aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl, alkenyl, alkynyl, 
alkenyloxy. alkenyloxyalky, alkylenedioxy. haloalkylenedioxy, cycloalkyl. 
cycloalkylalkanoyl. cycloalkenyl. lower cycloalkylalkyl, lower 
cycloalkenylalkyl, halo, haloalkyl. haloalkenyl. haloalkoxy. hydroxyhaloalkyl. 
hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaralkyl. haloalkoxyalkyl. aryl. 
heteroaralkynyl, aryloxy, aralkoxy, aryloxyalkyi. saturated heterocyclyl. 
partially saturated heterocyclyl, heteroaryl, heteroaryloxy. heteroaryloxyalkyl, 
arylalkenyl. heteroarylalkenyi. carboxyalkyl. carboalkoxy. 
15 alkoxycarboxamido, alkylamidocarbonylamido, arylamidocarbonylamido, 
carboalkoxyalkyl, carboalkoxyalkenyl, carboaralkoxy. carboxamido. 
carboxamidoalkyl, cyano, carbohaloalkoxy, phosphono, phosphonoalkyl, 
diaralkoxyphosphono, and diaralkoxyphosphonoalkyl with the proviso that 
there are one to five non-hydrido ring substituents R 4 . R 5 . Rg, R ? . and Rg 

2 0 present, that there are one to five non-hydrido ring substituents R 9 , R , Q , R , , . 
R 12 , and R 13 present, and R 4 , R 5 , Rg, R ?< R g , r 9 . Rjo , Rj p Rj2< and 

R J3 are each independently selected to maintain the tetravalent nature of 

carbon, trivalent nature of nitrogen, the divalent nature of sulfur, and the 
divalent nature of oxygen; 

R 4 and R 5 , R 5 and Rg, Rg and R 7 , R ? and R g , R Q and R, Q , R, 0 and 

Rj |, Rj J and R 12 , and R 12 and R 13 can be independently selected to form 
spacer pairs wherein a spacer pair is taken together to form a linear moiety 
having from 3 through 6 contiguous atoms connecting the points of bonding of 
said spacer pair members to form a ring selected from the group consisting of a 
30 cycloalkenyl ring having 5 through 8 contiguous members, a partially saturated 
heterocyclyl ring having 5 through 8 contiguous members, a heteroaryl ring 
having 5 through 6 contiguous members, and an aryl with the provisos that no 
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more than one of the group consisting of spacer pairs R 4 and R 5 , R 5 and R^, 
R<5 and R 7 , and R 7 and Rg. can be used at the same time and that no more than 
one of the group consisting of spacer pairs R 9 and R j0 . R, Q and R , , , Rj j 
and R 12 , and R J2 and R 13 can be used at the same time; 

5 R 4 and R 9 , R 4 and R 13 , Rg and R 9 . and R 8 and R 13 can be 

independently selected to form a spacer pair wherein said spacer pair is taken 
together to form a linear moiety wherein said linear moiety forms a ring 
selected from the group consisting of a partially saturated heterocyclyl ring 
having from 5 through 8 contiguous members and a heteroaryl ring having 
10 from 5 through 6 contiguous members with the proviso that no more than one 

of the group consisting of spacer pairs R 4 and R 9 , R 4 and R } 3 , Rg and R 9 , 
and Rg and R I3 can be used at the same time; 

R 5 and R 10 , R 5 and R I2 , R 7 and R ]0 . and R 7 and R 12 can be 
independently selected to form a spacer pair wherein said spacer pair is taken 
15 together to form a linear moiety wherein said linear moiety forms a C8 to C13 
heterocyclyl ring having from 8 through 13 contiguous members with the 
proviso that no more than one of the group consisting of spacer pairs R 5 and 
R 10 , R 5 and R 12 , R ? and R 10 , and R 7 and R J2 can be used at the same time. 

20 In a another embodiment of compounds of Formula I-H, 

Dj , D 2 , J j, J 2 and Kj are each carbon with the proviso that at least 
one of D 3 , D 4 , J 3 , J 4 and K 2 is selected from the group consisting of O, S, 
and N. wherein D 3 , D 4 , J 3 , J 4 and K 2 are independently selected from the 
group consisting of C, N, O, S and covalent bond with the provisos that no 

25 more than one of D 3 , D 4 , J 3 , J 4 and K 2 can be a covalent bond, no more than 
one of D 3 , D 4 , J 3 , J 4 and K 2 can be O, no more than one of D 3 , D 4 , J 3 , J 4 
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and K 2 can be S, one of D 3 , D 4 . J 3 . J 4 and K 2 must be a covalent bond 
when two of D 3 , D 4 . J 3 , J 4 and K 2 are O and S. and no more than four of 
D 3 , D 4 , J 3 , J 4 and K 2 can be N; 

Dj, D 2 , J j, J 2 and K| can be selected from the group consisting of C 
5 O, S, N and covalent bond with the provisos that D 3 , D 4 , J 3 , J 4 and K 2 are 
each carbon and at least one of D, , D 2 , jj , J 2 and K, is selected from the 
group consisting of O, S. and N wherein, when D,, D 2< J,. J 2 and K, are 
selected from the group consisting of C. O. S. covalent bond, and N. no more 
thanoneofD,,D 2 , Jj, J 2 andK, can be a covalent bond, no more than one 
10 of D, , D 2 , J j , J 2 and K , can be O, no more than one of Dj . D 2 , J , , J 2 and 
K, can be S, one of D,, D 2 . J, , J 2 and K, must be a covalent bond when two 
ofD,, D 2 , Jj, J 2 and Kj are O and S. and no more than four of Dj, D 2 , J,, 
J 2 and Kj can be N; 

n is an integer selected from 1 through 4; 
15 X is oxy; 

R ]6 is selected from the group consisting of hydrido, acyl. aroyl. and 
trial kylsilyl; 

R j is selected from the group consisting of haioalkyl, haloalkenyl, 
haloalkoxymethyl, and haloalkenyloxymethyl with the proviso that R, has a 
2 0 higher Cahn-Jngold-Prelog stereochemical system ranking than both R 2 and 
(CHR 3V N < A )Q wherein A is Formula (II) and Q is Formula (III); 
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R2 is hydrido; 

R 2 can be selected from the group consisting of aryi, araikyl, alkyl, 
5 alkenyl, alkenyloxyalkyl, haloalkyl, haloalkenyl. halocycloalkyl, haloalkoxy, 
haloalkoxyalkyl. haloalkenyloxyalkyl, halocycloalkoxy, halocydoalkoxyalkyl, 
perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl, heteroaryl, dicyanoalkyl, and 

carboaikoxycyanoalkyl with the proviso that R 2 has a lower Cahn-Ingold- 
Prelog system ranking than both Rj and (CHR 3 ) n -N(A)Q; 

10 R 3 is selected from the group consisting of hydrido. hydroxy, cyano, 

aryi, araikyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, heteroaryl, 
alkenyloxyalkyl, haloalkyl, haloalkenyl, haloalkoxy, haloalkoxyalkyl, 
haloalkenyloxyalkyl, monocyanoalkyl, dicyanoalkyl. carboxamide, and 

carboxamidoalkyl with the provisos that (CHR 3 ) n -N(A)Q has a lower Cahn- 
15 Ingold-Prelog stereochemical system ranking than Rj and a higher Cahn- 
Ingold-Prelog stereochemical system ranking than R 2 ; 

Y is selected from the group consisting of covalent single bond and 
(C(R i4>2)q wherein q is an integer selected from 1 through 2; 

R] 4 is selected from the group consisting of hydrido, cyano, 
2 0 hydroxyaikyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl, 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 
monocyanoalkyl, dicyanoalkyl, carboxamide, and carboxamidoalkyl: 



17 

Z is selected from the group consisting of covalent single bond, 
(C(R i5>2)q wherein q is an integer selected from 1 through 2. and 

(CHCR^Wj-W-CCHCR^))^ wherein j and k are integers independently 

selected from 0 through i; 
W is oxy; 

Rj5 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl. alkenyl, alkoxyalkyl, haloalkyl, 
haloalkenyl, haloaikoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 
monocyanoalkyl, dicyanoalkyl, carboxamide. and carboxarnidoalkyl; 

R4, Rg, R9, and R 13 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alkyl ; 

^5* ^6' ^7* ^10' 1- ancl ^12 are independently selected from the 
group consisting of hydrido, carboxy, heteroaralkylthio, heteroarylsulfonyl, 
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, 
heterocyclyloxy, araikylaryi, aralkyl, aralkenyl. aralkynyl, heterocyclyl, 
haloalkylthio, alkanoyloxy, alkoxy. alkoxyalkyl, cycloalkoxy, 
cycloalkylalkoxy, hydroxy, amino, thio, nitro, lower alkyiamino, alkyithio, 
aryiarnino, aralkylamino, arylthio, arylthioalkyLalkylsulfonyl, 
aikylsuifonamido, monoarylamidosulfonyl, arylsulfonyl, heteroarylthio, 
heterocyciylsulfonyl, heterocyclylthio, alkanoyl. alkenoyl, aroyl, alkyl. 
alkenyl, alkynyl, alkenyloxy, alkylenedioxy. haloalkylenedioxy, cycloalkyl, 
cycloalkylalkanoyl, halo, haloalkyl. haloaikoxy, hydroxy haloalkyl, 
hydroxyalkyl, aryl, aryloxy, arajkoxy, saturated heterocyclyl, heteroaryl, 
heteroaryloxy, heteroaryloxyalkyl, heteroaraikyl. carboalkoxy, 
alkoxycarboxamido, alkylamidocarbonylamido, arylamidocarbonyiamido, 
carboalkoxyalkyl, carboalkoxyalkenyl, carboxamido, carboxarnidoalkyl, and 
cyano; 

R 4 and R 5 , R 5 and R 6 , R 6 and R 7 , R 7 and Rg, R 9 and R 10 , Rjq and 

Rj j, Rj j and R^, and Rj2 and R13 spacer pairs can be independently 

selected from the group consisting of alkylene, alkenylene, alkylenedioxy, 
aralkylene, diacyl, haloalkylene, and aryloxylene with the provisos that no 
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more than one of the group consisting of spacer pairs R 4 and R 5 , R 5 and 
Rg and R 7 . and R 7 and Rg can be used at the same time and that no more than 
one of the group consisting of spacer pairs R 9 and R 10 , R 10 and R| j , R, , 
and R and R |2 and R 13 can be used at the same time. 

5 

In an even more specific embodiment of compounds Formula I-H, 
D l* D 2» J l' J 2 and K l are each carbon; 

D3, D4, J3, J 4 and K 2 are independently selected from the group 
consisting of C, N, O, S and covalent bond with the provisos that at least one 
10 of D3, D 4 , J 3 , J 4 and K 2 is selected from the group consisting of O, S, and 

N, wherein no more than one of D 3 , D 4 , J 3 , J 4 and K 2 can be a covalent 

bond, no more than one of D3, D 4 , J3, J 4 and K 2 can be O. no more than one 

of D 3 , D 4 , J 3 , J 4 and K 2 can be S, one of D 3 , D 4 , J3, J 4 and K 2 must be a 

covalent bond when two of D3, D 4 , J3, J 4 and K 2 are O and S, and no more 

15 than four of D 3 , D 4 , J3, J 4 and K 2 can be N; 

n is an integer selected from I to 3; 
X is oxy; 

R j is selected from the group consisting of trifluoromethyl, 

U,2,2-tetrafluoroethoxymethyI, trifluoromethoxy methyl, chloromethyl, 
20 fluoromethyl, difluoromethyl, chlorodifluoromethyl, pentafluoroethyl, 
2,2,3,3 ,3-pentafluoropropyl, and heptafluoropropyl; 

R J6 is selected from the group consisting of acetyl, benzoyl, dimethyl 
ten -butylsilyl, hydrido, and trimethylsilyl; 
R 2 is hydrido; 

25 R 2 can be selected from the group consisting of hydrido. methyl, ethyl, 

propyl, butyl, isopropyl, isobutyl, vinyl, phenyl, 
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4-trifluoromethylphenyl. 1,1 ,2.2-tetrafluoroethoxy methyl, chloromethyl. 
trifluoromethoxymethyl, fluoromethyl. difluoromethyl. 2.2,3,3.3- 

pentafluoropropyl. and pentafluorophenoxymethyl with the proviso that R 2 has 

a lower Cahn-Ingold-Prelog system ranking than both Rj and (CHR 3 )„- 
5 N(A)Q: 

R 3 is selected from the group consisting of hydrido, hydroxy, cyano. 
acetyl, methoxy, ethoxy. methyl, ethyl, propyl, vinyl, phenyl, methoxy methyl. 
4-trifluoromethylphenyl, trifluoromethyl. 1.1.2.2-tetrafluoroethoxymethyI. 
trifluoromethoxymethyl, chloromethyl, fluoromethyl, difluoromethyl, 
10 chJorodifluoromethyl, pentafluoroethyl. 2,2.3,3,3-pentafluoropropyl] 

heptafluoropropyl, pentafluorophenyl. and pentafluorophenoxymethyl with the 
provisos that (CHR 3 ) n -N(A)Q has a lower Cahn-Ingold-Prelog stereochemical 
system ranking than R, and a higher Cahn-Ingold-Prelog stereochemical 
system ranking than R 2 . 
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In another even more specific embodiment of compounds Formula I-H, 
D3, D 4 , J3, J 4 and K 2 are each carbon; 

D, . D 2 , J , , J 2 and Kj are independently selected from the group 
consisting of C, N, O, S and covalent bond with the provisos that at least one 
20 ofD,, D 2 , J,, J 2 and K, is selected from the group consisting of O, S, and 
N, wherein no more than one ofD,, D 2 , J,, J 2 and K, can be a covalent 
bond, no more than one of D, , D 2 , j , , J 2 and K , can be O, no more than one 
ofD,, D 2 , J,, J 2 and K, can be S, one ofD,, D 2 , J,, J 2 and K, must be a 
covalent bond when two ofD,, D 2 , J,, J 2 and K, are O and S. and no more 

25 than four ofD,, D 2 , J,, J 2 and K , can be N; 

n is an integer selected from 1 to 3; 
X is oxy; 
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R j is selected from the group consisting of trifluoromethyl. 

U.2.2-tetrafluoroethoxy methyl, trifluoromethoxymethyl. chloromethyl. 
fluoromethyl, difluoromethyl, chlorodifluoromethyl, pentafluoroethyl. 
2.2,3.3,3-pentafluoropropyl, and heptafluoropropyl; 

5 R I6 is selected from the group consisting of acetyl, benzoyl, dimethyl 

ten -butylsilyl, hydrido, and trimethylsilyl: 

R2 is hydrido; 

R 2 can be selected from the group consisting of hydrido. methyl, ethyl, 
propyl, butyl, isopropyl, isobutyl, vinyl, phenyl, 
10 4-trifluoromethylphenyl, 1,1,2.2-tetrafluoroethoxymethyl, chloromethyl. 
trifluoromethoxymethyl, fluoromethyl, difluoromethyl. 2.2,3,3,3- 

pentafluoropropyl, and pentafluorophenoxymethyl with the proviso that R 2 has 

a lower Cahn-Ingold-Prelog system ranking than both R j and (CHR 3 ) n - 
N(A)Q; 

15 R 3 is selected from the group consisting of hydrido, hydroxy, cyano, 

acetyl, methoxy, ethoxy. methyl, ethyl, propyl, vinyl, phenyl, methoxy methyl, 
4-trifluoromethylphenyl. trifluoromethyl, 1 . 1 ,2.2-tetrafluoroethoxymethyl, 
trifluoromethoxymethyl, chloromethyl, fluoromethyl. difluoromethyl. 
chlorodifluoromethyl, pentafluoroethyl, 2,2,3.3,3-pentafluoropropyl, 

20 heptafluoropropyl, pentafluorophenyl, and pentafluorophenoxymethyl with the 
provisos that (CHR 3 ) n -N(A)Q has a lower Cahn-Ingold-Prelog stereochemical 
system ranking than R, and a higher Cahn-Ingold-Prelog stereochemical 
system ranking than R 2 . 
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In a preferred embodiment of compounds of Formula I-H, the 
compounds correspond to the Formula I-C (also referred to herein as phenyl 
(R)-chiral halogenated l-substitutedamino-(n+l)-alkanols): 
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*13 R 12 

(I-C) 



or a pharmacueticaily acceptable salt thereof, wherein; 
n is an integer selected from 1 through 4; 

5 Rj 6 is selected from the group consisting of hydrido, alkyl, acyl. 

aroyl, heteroaroyl, trialkylsilyl, and a spacer selected from the group consisting 
of a covalent single bond and a linear spacer moiety having a chain length of 1 
to 4 atoms linked to the point of bonding of any aromatic substituent selected 

from the group consisting of R 4 , R g , R 9 . and R 13 to form a heterocyclyi ring 

10 having from 5 through 10 contiguous members with the proviso that said linear 

spacer moiety is other than covalent single bond when R2 is alkyl; 

R j is selected from the group consisting of haloalkyl, haloalkenyl, 

haloalkoxy methyl, and haloalkenyloxymethyl with the proviso that R j has a 

higher Cahn-ingoId-Prelog stereochemical system ranking than both R 2 and 

15 (CHR 3 ) n -N(Ap)Qp wherein Ap is Formula (II-P) and Qp is Formula (HI-P); 
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10 




Rl5' 
R2 is hydrido; 

R 2 can be selected from the group consisting of aryl. aralkyl. aikyl. 
alkenyl. alkenyloxyalkyl. haloalkyl, haloalkenyl. halocycloalkyl. haloalkoxy. 
haloalkoxyalkyl. haloalkenyioxyalkyl, halocycloalkoxy. halocycloalkoxyalkyl, 
perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl, heteroaryl, dicyanoalkyl. and 

carboalkoxycyanoaJkyl with the proviso that R 2 has a lower Cahn-Ingold- 
Prelog system ranking than both Rj and (CHR 3 ) n -N(Ap)Qp; 

R 3 is selected from the group consisting of hydrido, hydroxy, cyano, 
aryl. aralkyl, acyl, aJkoxy, alkyl, alkenyl, alkoxyalkyl, heteroaryl, 
alkenyloxyaJkyl. haloalkyl. haloalkenyl. haloalkoxy. haloalkoxyalkyl. 
haloalkenyioxyalkyl, monocyanoalkyl, dicyanoalkyl. carboxamide. and 

carboxamidoalkyl with the provisos that (CHR 3 ) n -N(Ap)Qp has a lower Cahn- 
Ingold-Prelog stereochemical system ranking than Rj and a higher Cahn- 
15 lngold-Prelog stereochemical system ranking than R 2 ; 

Y is selected from the group consisting of covalent single bond and 
(C(R| 4 ) 2 )q wherein q is an integer selected from 1 through 2; 

R 14 is selected from the group consisting of hydrido, hydroxy, cyano, 
hydroxyalkyl, acyl. alkoxy. alkyl, alkenyl, alkynyl, alkoxyalkyl, haloalkyl, 
20 haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyioxyalkyl, 
monocarboalkoxyalkyl, monocyanoalkyl. dicyanoalkyl, 
carboalkoxycyanoalkyl. carboalkoxy, carboxamide, carboxamidoalkyl; 
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Z is selected from the group consisting of covalent single bond, 
( c (Rl5>2)q wherein q is an integer selected from 1 through 2. and 

(CH(R 15 ))j-W-(CH(R 15 )) k wherein j and k are integers independently 
selected from 0 through 1; 

W is selected from the group consisting of O, C(O). C(S), 
C(0)N(R 14 ), C(S)N(R, 4 ), (R 14 )NC(0), (R 14 )NC(S), S. S(O), S(0) 2 , 

S(0) 2 N(R J4 ), (Rj 4 )NS(0) 2 , and N(R ]4 ) with the proviso that R 14 is other 
than cyano; 

R 15 is selected from the group consisting of hydrido. cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkynyl, alkoxyalkyl. haloalkyl, 
haloalkenyl, haloalkoxy. haloalkoxy alkyl haloalkenyloxyalkyl, 
monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, 
carboalkoxycyanoalkyh carboalkoxy, carboxamide, and carboxamidoalkyl; 

R8» R9, and Rj3 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alkyl ; 

R 5 , R^, R 7 , Rjq, Rj j, and R 12 are independently selected from the 

group consisting of hydrido, carboxy, heteroaralkylthio, heteroaralkoxy, 
cycloalkylamino, acylalkyi. acylalkoxy, aroylalkoxy, heterocyclyloxy, 
aralkylaryl, aralkyi, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl, 
aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfmyl, aralkylsulfinylaikyl, 
halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyi, cycloalkylsulfinylalkyl, 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroarylamino, N- 
heteroarylamino-N-alkylamino, heteroarylaminoaikyl,haloalkylthio, 
alkanoyloxy, alkoxy, alkoxyalkyl, halbalkoxylalkyl, heteroaralkoxy, 
cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl, cycloalkylalkoxy, 
cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl, 
hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, alkylthioalkyl, 
arylamino, aralkylamino, arylthio, arylthioalkyl, heteroaralkoxyalkyl, 
alkylsulfmyl, alkylsulfinylalkyl, aryisulfmylalkyl, arylsulfonylalkyl, 
heteroarylsulfinylalkyl, heteroarylsulfonylalkyl, alkyl sulfonyl, 
alkylsulfonylalkyl, haloalkylsulfinylalkyl, haloalkylsulfonylalkyl, 
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alkylsulfonamido. alkylaminosuifonyl. amidosulfonyl. monoalkyi 
amidosulfonyl. dialkyl amidosulfonyl. monoarylamidosulfonyl. 
arylsulfonamido. diaiylamidosulfonyl. monoalkyi monoaryl amidosulfonyl. 
aiylsulfinyl. arylsulfonyl. heteroarylthio. heteroarylsulfinyl, 
heteroarylsulfonyl, heterocyclylsulfonyl, heterocyclylthio. alkanoyl. alkenoyl. 
aroyl. heteroaroyl, aralkanoyl. heteroaralkanoyl, haloalkanoyl. alkyl. alkenyl. 
alkynyl. alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy. 
cycioalkyl. cycloalkylalkanoyl. cycloalkenyl. lower cycloalkylalkyl. lower 
cycloalkenylalkyl, halo, haloalkyl, haloalkenyl. haloalkoxy. hydroxyhaloalkyl. 
hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaraikyl. haloalkoxyalkyl. aryl. 
heteroaralkynyl, aryloxy, aralkoxy, aryloxyalkyl. saturated heterocyclyl. 
partially saturated heterocyclyl. heteroaryl. heteroaryloxy. heteroaryloxyalkyl, 
heteroaralkyl, arylalkenyl. heteroarylalkenyl, carboxyalkyl, carboalkoxy, 
alkoxycarboxamido. alkylamidocarbonylamido. arylamidocarbonylamido. 
carboalkoxyalkyl, carboalkoxyalkenyl, carboaralkoxy. carboxamido, 
carboxamidoalkyl, cyano, carbohaloalkoxy. phosphono, phosphonoalkyl, 
diaralkoxyphosphono, and diaralkoxyphosphonoalkyl; 

R 4 andR 5 , RgandR^ I^andR^ R ? and R 8 , R 9 andR, 0 , R, 0 aiid 
Rj 1, Rj J and R 12 , and R 12 and R, 3 can be independently selected to form 
spacer pairs wherein a spacer pair is taken together to form a linear moiety 
having from 3 through 6 contiguous atoms connecting the points of bonding of 
said spacer pair members to form a ring selected from the group consisting of a 
cycloalkenyl ring having 5 through 8 contiguous members, a partially saturated 
heterocyclyl ring having 5 through 8 contiguous members, a heteroaryl ring 
having 5 through 6 contiguous members, and an aryl with the provisos that no 
more than one of the group consisting of spacer paire R 4 and R 5 , R 5 and R 6 . 
R6 and R 7 , and R ? and R 8 , can be used at the same time and that no more than 
one of the group consisting of spacer pairs R Q and R , Q . R , Q and R , , , R , , 
and R 12 . and R 12 and R I3 can be used at the same time. 

In a preferred embodiment of compounds of Formula I-C. 
n is an integer selected from I through 4; 
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R 16 is selected from the group consisting of hydrido. acyl. aroyl. and 
trial kylsilyl; 

Rj is selected from the group consisting of haioalkyl. haloalkenyh 
haloalkoxymethyl, and haloaJkenyloxymethyl with the proviso that Rj has a 
higher Cahn-Ingold-Prelog stereochemicaJ system ranking than both R 2 and 
( CHR 3 V N < A P)QP wherein Ap is Formula (II-P) and Qp is Formula (IH-P): 



alkenyL alkenyloxyalkyK haioalkyl, haloalkenyl, halocycloalkyl, haloalkoxy, 
haloalkoxyalkyl, haloalkenyioxyalkyK halocycloaikoxy, halocycloalkoxyalkyl, 
perhaloaryl, perhaioaralkyi, perhaloaryloxyalkyl, heteroaryl, dicyanoalkyi, and 

carboalkoxycyanoalkyl with the proviso that R 2 has a lower Cahn-Ingold- 



R 3 is selected from the group consisting of hydrido, hydroxy, cyano, 
aryl, aralkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, heteroaryl, 
alkenyloxyalkyK haioalkyl, haloalkenyl, haloalkoxy, haloalkoxyalkyl, 
haloalkenyloxyalkyl, monocyanoalkyl, dicyanoalkyK carboxamide, and 

carboxamidoalkyl with the provisos that (CHR 3 ) n -N(Ap)Qp has a lower Cahn- 




R 13 R 12 



R 2 is hydrido; 



R 2 can be selected from the group consisting of aryU aralkyl, alkyl, 



Prelog system ranking than both Rj and (CHR 3 ) n -N(Ap)Qp; 
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Ingold-Preiog stereochemical system ranking than Rj and a higher Cahn- 
Ingold-Prelog stereochemical system ranking than R 2 ; 

Y is selected from the group consisting of covaient single bond and 
(C(Rl4>2)q wherein q is an integer selected from I through 2; 

R 14 is selected from the group consisting of hydrido. cyano, 
hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl, 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 
monocyanoalkyl, dicyanoalkyl, carboxamide. and carboxamidoalkyl: 

Z is selected from the group consisting of covaient single bond, 

KX R 15)2)q wherein q is an integer selected from 1 through 2, and 

(CH(R 15 ))j-W-(CH(Rj 5 )) k wherein j and k are integers independently 

selected from 0 through I ; 
W is oxy; 

Rj5 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyK haloalkyl, 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 
monocyanoalkyl, dicyanoalkyl, carboxamide, and carboxamidoalkyl; 

R4, Rg, R9, and Rj 3 are independently selected from the group 
consisting of hydrido, halo, haloalkyl, and alkyl : 

R 5» ^6* R 7» R IO R l 1* and R J2 are independently selected from the 
group consisting of hydrido, carboxy, heteroaralkylthio, heteroarylsuifonyl, 
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, 
heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, 
haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, cycloalkoxy, 
cycloalkylalkoxy, hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, 
arylamino, aralkylamino, arylthio, aiylthioaikyhalkylsulfonyi, 
alkylsulfonamido, monoarylamidosulfonyl, arylsulfonyl, heteroarylthio, 
heterocyclylsulfonyl, heterocyclylthio, alkanoyl, alkenoyl, aroyl, alkyl, 
alkenyl, alkynyl, alkenyloxy, aikylenedioxy, haloalkylenedioxy, cycloalkyl, 
cycloalkylalkanoyl, halo, haloalkyl, haloalkoxy, hydroxyhaloalkyl, 
hydroxyalkyl, aryl, aralkyl, aryloxy, aralkoxy, saturated heterocyclyl, 
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heteroaryh heteroaryloxy, heteroaryloxyalkyk arylalkyl. heteroarylalkyi, 
aryiaJkenyl, carboaJkoxy. alkoxycarboxamido, alkylamidocarbonylamido. 
arylamidocarbonylamido, carboaJkoxyalkyL carboalkoxyalkenyK 
carboxamido. carboxamidoalkyh and cyano; 

5 R 4 and R 5 , R 5 and R 6 , R 6 and R 7 , R ? and R 8 , R 9 and R , Q . R , Q and 

R l 1- R l 1 and R 12- and R 12 and R 13 s P acer Pairs can be independently 
selected from the group consisting of alkylene, alkenylene, alkylenedioxy, 
aralkylene, diacyi, haloalkylene, and aryloxylene with the provisos that no 
more than one of the group consisting of spacer pairs R 4 and R 5 , R 5 and R^ 
10 Rg and R 7 , and R ? and R 8 can be used at the same time and that no more than 
one of the group consisting of spacer pairs R 9 and R j q, R , Q and R , , , R , , 
and R 12 , and Rj 2 and R J3 can be used at the same time. 

In a more preferred embodiment of compounds of Formula I-C, 
n is an integer selected from 1 through 2; 

15 R l is selected from the group consisting of haloaikyl and 

haloalkoxymethyl with the proviso that R, has a higher Cahn-lngold-Prelog 

stereochemical system ranking than both R 2 and (CHR 3 ) n -N(Ap)Qp wherein 
Ap is Formula (II-P) and Qp is Formula (HI-P); 



20 




WO 00/18724 PCT/US99/22120 

28 

R2 is selected from the group consisting of hydrido. aryl, alkyl. 
alkenyl, haloalkyl. haloalkoxy, haloalkoxyalkyi, perhaloaryl, perhaloaralkyl, 
perhaloaryloxyalkyK and heteroaryl with the proviso that R 2 has a lower Cahn- 

Ingold-Prelog system ranking than both R, and (CHR 3 ) n -N(Ap)Qp; 

5 R 3 is selected from the group consisting of hydrido. aryl, alkyl, 

alkenyl, haloalkyl, and haloalkoxyalkyl with the provisos that (CHR 3 ) n - 

N(Ap)Qp has a lower Cahn-Ingold-Prelog stereochemical system ranking than 

Rj and a higher Cahn-Ingold-Prelog stereochemical system ranking than R 2 ; 

Y is selected from the group consisting of a covalent single bond and 
10 alkylene; 

Z is selected from the group consisting of a covalent single bond and 
alkylene; 

R24 is selected from the group consisting of hydrido. alkyl, and 
haloalkyl; 

15 R 15 is selected from the group consisting of hydrido. alkyl. and 

haloalkyl; 

R 4> R9, and R 13 are independently selected from the group 
consisting of hydrido and halo; 

R 5' Kfr R 7' R 10' R l 1* ancl R l2 are independently selected from the 
20 group consisting of hydrido, alkyl, halo, haloalkyl, haloalkoxy, aryl. alkylthio, 
arylamino, arylthio, aroyl, arylsulfonyl, aryloxy, aralkoxy, heteroaryloxy, 
alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy, cycloalkylalkanoyl, heteroaryl, 
cydoalkyl, haloalkylthio, hydroxyhaJoalkyl. heteroaralkoxy, heterocyciyloxy, 
aralkylaryl, heteroaryloxyalkyl, heteroarylthio, and heteroaryl sulfonyl." 

25 In a " even more preferred embodiment of compounds of Formula I-C, 

n is the integer 1; 

Rjg is hydrido; 
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; 

Rj is haloaikyl with the proviso that Rj has a higher Cahn-Ingold- 

Prelog stereochemical system ranking than both R 2 and (CHR3> n -N(Ap)Qp 
wherein Ap is Formula (II-P) and Qp is Formula (III-P); 




5 R 2 is hydrido; 

R 2 can be selected from the group consisting of alkyL haloaikyl, aryl, 
and haloalkoxy with the proviso that R 2 has a lower Cahn-ingold-PreJog 
system ranking than both Rj and (CHR 3 ) n -N(Ap)Qp; 

R3 is selected from the group consisting of hydrido, alkyl, and 
10 haloaikyl with the provisos that (CHR 3 ) n -N(Ap)Qp has a lower Cahn-Ingold- 
Prelog stereochemical system ranking than R| and a higher Cahn-Ingold- 

Prelog stereochemical system ranking than R 2 ; 

Y is alkylene; 

Z is covaient single bond; 

15 Rj4 is hydrido; 

1*4* ^8* ancl ^13 are independently selected from the group 
consisting of hydrido and halo; 

R5, Rg, R7, Rjg, Rj j, and Rj 2 are independently selected from the 

group consisting of hydrido, alkyl, halo, haloaikyl, haloalkoxy, aryl, alkylthio, 
20 arylamino, arylthio, aroyl, aryisulfonyl, aryloxy, aralkoxy, heteroaryloxy, 
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alkoxy. aralkyl, cycloalkoxy, cycloalkylalkoxy. cycloaJkyialkanoyl. heteroaryl. 
cycloalkyl. haloalkyithio, hydroxyhaloalkyl. heteroaralkoxy, and 
heteroaryloxyalkyl. 

In an embodiment of compounds of Formula 1-C, 
5 n is an integer selected from 1 to 3; 

Rj is selected from the group consisting of trifluoromethyl. 

1,1,2,2-tetrafluoroethoxymethyl, trifluoromethoxy methyl, 
chloromethyl, fluoromethyl, difluoromethyh chlorodifluoromethyl, 
pentafluoroethyl, 2,2,3 ,3,3-pentafiuoropropyl, and heptafluoropropyi with the 

10 proviso that Rj has a higher Cahn-Ingold-Preiog stereochemical system 

ranking than both R 2 and (CHR 3 ) n -N(Ap)Qp wherein Ap is Formula (II-P) 
and Qp is Formula CIII-P); 




R I6 is selected from the group consisting of acetyl, benzoyl, dimethyl 
15 ten -butylsilyl, hydrido, and tri methyl si lyl; 
R 2 is hydrido; 

R 2 can be selected from the group consisting of methyl, ethyl, propyl, 
butyl, isopropyl, isobutyl, vinyl, phenyl, 4-trifluoromethyiphenyl, 1,1,2,2- 
tetrafluoroethoxymethyl, chloromethyl, trifluoromethoxy methyl, fluoromethyl, 
20 difluoromethyl, 2,2,3,3, 3-pentafIuoropropyl, and and 

pentafluorophenoxymethyl with the proviso that R 2 has a lower Cahn-Ingold- 
Prelog system ranking than both R, and (CHR 3 ) n -N(Ap)Qp; 
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R3 is selected from the group consisting of hydrido. hydroxy, cyano. 

acetyl, methoxy, ethoxy, methyl ethyl, propyl, vinyl, phenyl, methoxymethyl, 
4-trifluoromethylphenyl, trifluoromethyl, 1.1,2,2-tetrafluoroethoxymethyL 
trifluoromethoxymethyl, chloromethyl, fluoromethyl, difluoromethyl, 
5 chlorodifluoromethyl, pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl, 

heptafluoropropyl, pentafluorophenyl, and pen tafluorophenoxy methyl with the 

provisos that (CHR 3 ) n -N(Ap)Qp has a lower Cahn-Ingold-Prelog 
stereochemical system ranking than Rj and a higher Cahn-Ingold-Prelog 
stereochemical system ranking than R 2 . 

0 In a preferred embodiment of compounds of Formula I-C, compounds have 

the Formula I-CP: 




or a phamaceutically acceptable salt thereof, wherein; 

Rj is selected from the group consisting of trifluoromethyl, 1,1,2,2- 
15 tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 

chlorodifluoromethyl, and pentafluoroethyl with the proviso that Ri has a 
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higher Cahn-Ingold-Prelog stereochemical system ranking than both R-, and 
(CHR 3 ) n -N(Ap)Qp wherein Ap is Formula (H P) and Qp is Formula (III-P): 

R 6 



butyl, vinyl, phenyl, 4-trifluoromethyJ phenyl, 1,1,2,2- 
tetrafluoroethoxymethyl, trifluoromethoxymethyl. difluoromethyl. and 
2,2,3,3,3-pentafluoropropyl with the proviso that R 2 has a lower Cahn- 

Ingold-Prelog system ranking than both R, and (CHR 3 ) n -N(Ap)Qp: 

R3 is selected from the group consisting of hydrido, phenyl, 4- 
trifluoromethylphenyl, methyl, ethyl, vinyl, methoxymethyl, trifluoromethyl, 
trifluoromethoxymethyl. difluoromethyl, chlorodifluoromethyl. and 

pentafluoroethyl with the provisos that (CHR 3 ) n -N(Ap)Qp has a lower Cahn- 
Ingold-Prelog stereochemical system ranking than R , and a higher Cahn- 
Ingold-Prelog stereochemical system ranking than R 2 . 

In a even more preferred embodiment of compounds of Formula I-CP, 
R] is selected from the group consisting of trifluoromethyl. 1,1,2.2- 
tetrafluoroethoxymethyl. trifluoromethoxymethyl. difluoromethyl, 
chlorodifluoromethyl, and pentafluoroethyl with the proviso that R, has a 




R 2 is hydrido; 



5 



R 2 can be selected from the group consisting of methyl, ethyl, propyl, 
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higher Cahn-lngold-Prelog stereochemical system ranking than both R-> and 
(CHR 3 ) n -N(Ap)Qp wherein Ap is Formula (II-P) and Qp is Formula (III-P); 




R2 is hydrido: 

R 2 can be selected from the group consisting of methyl, ethyl, phenyl, 
4-trifl uoromethyl phenyl , trifl uoromethoxy methyl , 
U^2-tetrafluoroethoxymethyl, difl uoromethyl, and 2,2,3,3,3- 

pentafluoropropyl with the proviso that R 2 has a lower Cahn-lngold-Prelog 
system ranking than both Rj and (CHR 3 ) n -N(Ap)Qp; 

R3 is selected from the group consisting of hydrido, phenyl, 
4-trifluoromethylphenyl, methyl, trifluoromethyl, difl uoromethyl, and 
chlorodifl uoromethyl with the provisos that (CHR 3 ) n -N(Ap)Qp has a lower 

Cahn-lngold-Prelog stereochemical system ranking than R j and a higher Cahn- 

Ingold-Prelog stereochemical system ranking than R 2 . 

In a most preferred embodiment of compounds of Formula I-CP, 
Rj is selected from the group consisting of trifluoromethyl, 

chlorodifluoromethyK and pentafluoroethyl with the proviso that Rj has a 

higher Cahn-lngold-Prelog stereochemical system ranking than both R 2 and 

(CHR 3 ) n -N(Ap)Qp wherein Ap is Formula (II-P) and Qp is Formula (III-P); 
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R2 is hydrido; 

R2 can be phenyl with the proviso that R2 has a lower Cahn-lngold- 

Prelog system ranking than both Rj and (CHR 3 ) n -N(Ap)Qp; 

5 R3 is selected from the group consisting of hydrido, 

methyl, trifluoromethyl, and difluoromethyl with the provisos that (CHR3> n - 
N(Ap)Qp has a lower Cahn-lngoId-Prelog stereochemical system ranking than 
R j and a higher Cahn-Ingold-Preiog stereochemical system ranking than R 2 . 

In another embodiment of compounds of Formulas I-H or 1-C, the 
10 compounds correspond to the Cyclo I-H Formulas: 




and 
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wherein: 

Kj and K 2 are independently selected from the group consisting of C 

5 and N; 

n is an integer selected from 1 through 3; 

Rj is selected from the group consisting of haloalkyK haloalkenyl, 

haioalkoxymethyl, and haloalkenyloxymethyl with the proviso that Rj has a 

higher Cahn-Ingold-Prelog stereochemical system ranking than both R 2 and 

10 (CHR 3 ) n -N(Apch)Qph wherein Apch is Formula (II-PCH) and Qph is 
Formula (III-PH); 
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1*2 is hydrido; 

R 2 is selected from the group consisting of aryl. aralkyl. alkyl. alkenyl. 
alkoxyalkyl. alkenyloxyalkyl. haloalkyl. haJoalkenyl. halocycloalkyl. 
haloalkoxy. haloalkoxyalkyl. haloalkenyloxyalkyl. halocycloalkoxy. 
5 perhaloaryl, perhaloaralkyl, perhaloaryloxyaJkyl, heteroaryl. heteroarylalkyl. 
dicyanoalkyl, and carboalkoxycyanoalkyl with the proviso that R 2 has a lower 
Cahn-Ingold-Prelog system ranking than both R, and (CHR 3 ) n -N(Apch)Qph; 

R 3 is selected from the group consisting of hydrido, hydroxy, halo, 
cyano, aryl, aralkyl, acyl, alkoxy. alkyl. alkenyl, alkoxyalkyl. heteroaryl, 
10 alkenyloxyalkyl. haloalkyl. haloalkenyl. haloalkoxy. haloalkoxyalkyl. 

haloalkenyloxyalkyl, monocyanoalkyl. dicyanoalkyl, carboalkoxycyanoalkyl, 
carboxarnide, and carboxamidoalkyl with the provisos that (CHR 3 ) n - 
N(Apch)Qph has a lower Cahn-Ingold-Prelog stereochemical system ranking 
than R, and a higher Cahn-Ingold-Prelog stereochemical system ranking than 
15 R 2 ; 

Y is selected from the group consisting of a covalent single bond and 
(C(R ]4 ) 2 ) q wherein q is an integer selected from 1 through 2; 

R] 4 is selected from the group consisting of hydrido. hydroxy, cyano. 
hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkynyl, alkoxyalkyl, haloalkyl, 
haloalkenyl, haloalkoxy, haloalkoxyalkyl. haloalkenyloxyalkyl, 
monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, 
carboalkoxycyanoalkyl, carboalkoxy, carboxarnide, and carboxamidoalkyl; 

Z is selected from the group consisting of covalent single bond, 
(C(R 15 ) 2 ) q wherein q is an integer selected from 1 through 2, and 

(CH(R 15 ))j-W-(CH(R, 5 )) k wherein j and k are integers independently 
selected from 0 through 1 ; 

W is selected from the group consisting of O, C(0). S, S(O), and 

S(0) 2 ; 



20 
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Rj5 is selected from the group consisting of hydrido. cyano. 

hydroxyalkyl, acyl, alkoxy, alkyK alkenyL alkynyh alkoxyalkyL haloalkyl, 
haloalkenyL haJoalkoxy, haioalkoxyalkyl, haloalkenyloxyalkyl, 
monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, 
5 carboalkoxycyanoalkyl, carboalkoxy , carboxamide. and carboxamidoalkyl ; 

Rg, R9. and R 13 are independently selected from the group consisting 

of hydrido, halo, haloalkyl, and alky! ; 

R 5' Rfr R 7* R 10' R ll» and R 12 m independendy selected from the 
group consisting of hydrido, carboxy, heteroaralkylthio, heteroaralkoxy, 
10 cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, heterocyclyioxy, 
aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl, 
aralkylsulfonyl, aralkyl sulfonylalkyl, aralkylsuifinyl. aralkylsulfmylalkyl, 
halocycioalkyl, halocycloaJkenyl, cycloalkylsuifinyl, cycloalkylsulfmylalkyl, 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroarylamino, N- 

15 heteroarylamino-N-alkylamino, heteroarylaminoa!kyl,haloaikylthio, 
alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl, heteroaralkoxy, 
cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl, cycloalkylalkoxy, 
cycloalkenyloxyalkyl, cycloalkyienedioxy, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl, 

20 hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, alkyithioalkyl, 
arylamino, aralkylamino, arylthio, arylthioalkyl, heteroaralkoxyalkyl, 
alkylsulfmyl, aikylsulfinylalkyl, arylsulfinylalkyl, arylsulfonylalkyl, 
heteroarylsulfinylalkyl, heteroaryl sulfonylalkyl, alkylsulfonyl, 
alkylsulfonylalkyl, haloalkylsulfinylaikyl, haloalkylsulfonylalkyl, 

25 alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl 
amidosulfonyl, dialkyl amidosulfonyl, monoarylamidosulfonyl, 
arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl, 
arylsulfinyl, arylsulfonyl, heteroarylthio, heteroary Isulfmy I, 
heteroarylsulfonyl, heterocyclylsulfonyl, heterocyclylthio, alkanoyl, alkenoyl, 

30 aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl, alkenyl, 
alkynyl, alkenyloxy, alkenyloxyalky, alkyienedioxy, haloalkylenedioxy, 
cycloalkyl, cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl, lower 
cycloalkenylalkyl, halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl, 
hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaralkyl, haioalkoxyalkyl, aryl, 

35 heteroaralkynyl, aryloxy, aralkoxy, aryloxyalkyl, saturated heterocyclyl, 
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partially saturated heterocyclyl. heteroaryl. heteroaryloxy. heteroaryloxyalkyl. 
heteroaralkyl. arylalkenyl, heteroarylalkenyl. carboxyalkyl. carboalkoxy. 
alkoxycarboxamido, alkylamidocarbonylamido. arylamidocarbonylamido. 
carboalkoxyalkyl, carboalkoxyalkenyl, carboaralkoxy. carboxamido. 
5 carboxamidoalkyl, cyano, carbohaloalkoxy, phosphono, phosphonoalkyl. 
diaralkoxyphosphono, and diaralkoxyphosphonoalkyl; 

R 5 and Rg, Rg and R 7 . R 7 and Rg, R 9 and R, Q . R |Q and R, , . R, , 
and R 12 , and R 12 and R 13 can be independently selected to form spacer pairs 
wherein a spacer pair is taken together to form a linear moiety having from 3 
10 through 6 contiguous atoms connecting the points of bonding of said spacer 
pair members to form a ring selected from the group consisting of a 
cycloalkenyl ring having 5 through 8 contiguous members, a partially saturated 
heterocyclyl ring having 5 through 8 contiguous members, a heteroaryl ring 
having 5 through 6 contiguous members, and an aryl with the provisos that no 
15 more than one of the group consisting of spacer pairs R 5 and Rg, R 6 and R 7 , 
and R 7 and Rg. can be used at the same time and that no more than one of the 
group consisting of spacer pairs R 9 andR ]0 . R, 0 andR,,, Rj , and R, 2 , and 
Rj2 and R J3 can be used at the same time. 

20 In an embodiment of compounds of Formula Cyclo I-H, 

n is the integer 1 ; 

Rj is selected from the group consisting of trifluoromethyl. 1,1.2.2- 
tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl. 
chlorodifluoromethyl, and pentafluonoethyl with the proviso that R, has a 
2 5 higher Cahn-Ingold-Prelog stereochemical system ranking than both R 2 and 

(CHR 3) n - N < A P ch )Qph wherein Apch is Formula (Il-PCH) and Qph is 
Formula (II1-PH); 
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R2 is hydrido; 

R 2 is selected from the group consisting of phenyl, 

5 4-trifluoromethyIphenyl, vinyl, 1,1,2.2-tetrafluoroethoxy methyl, 

trifluoromethoxymethyl, difluoromethyl, and 2,2,3,3,3-pentafluoropropyl with 
the proviso that R 2 has a lower Cahn-Ingold-Prelog system ranking than both 
Rj and (CHR 3 ) n -N(Apch)Qph; 

R 3 is selected from the group consisting of hydrido, methyl, ethyl, 
10 vinyl, phenyl, 4-trifluoromethylphenyl, methoxy methyl, trifluoromethyl, 
trifluoromethoxymethyl, difluoromethyh chlorodifluoromethyl, and 
pentafluoroethyl with the provisos that (CHR 3 ) n -N(Apch)Qph has a lower 

Cahn-Ingold-Prelog stereochemical system ranking than R j and a higher Cahn- 

Ingold-Prelog stereochemical system ranking than R 2 . 

15 

In another embodiment of compounds of Formula Cyclo I-H. 
n is the integer 1 ; 

Rj is selected from the group consisting of trifluoromethyl, 1,1,2,2- 

tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 
2 0 chlorodifluoromethyl. and pentafluoroethyl; 

R 2 is hydrido; 
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R 3 is selected from the group consisting of hydrido. methyl, ethyl, 
vinyl, phenyl. 4-trifluoromethyl phenyl, methoxy methyl, trifluoromethyl. 
trifluoromethoxymethyl, difluoromethyl. chlorodifluoromethyl, and 
pentafluoroethyl with the provisos that (CHR 3 ) n -N(Apch)Qph has a lower 

5 Cahn-lngold-Prelog stereochemical system ranking than R , and a higher Cahn- 

Ingold-Prelog stereochemical system ranking than R 2 . 



10 



In a preferred embodiment of compounds of Formulas I-H I-C I-CP and 
Cyclo I-H, 

Y is selected from the group consisting of methylene, ethylene, and 
ethylidene; 



Z is covalent single bond; 

R4. Rg, R 9 , and R I3 are independently selected from the group 
consisting of hydrido and fluoro with the proviso that there is no R 4 , R g , R^ 
15 or R 13 when the embodiment is a compound of Formula Cyclo I-H; 

R 5 and R, Q are independently selected from the group consisting of 4- 
aminophenoxy, benzoyl, benzyl, benzyloxy. 5-bromo-2-fluorophenoxy, 
4-bromo-3-fluorophenoxy, 4-bromo-2-nitrophenoxy. 3-bromobenzyloxy, 
4-bromobenzyloxy, 4-bromophenoxy, 5-bromopyrid-2-yloxy, 
2 0 4-butoxyphenoxy, chloro, 3-chlorobenzyl, 2-chlorophenoxy, 

4-chlorophenoxy, 4-chloro-3-ethylphenoxy, 3-chloro-Wluorobenzyi, 

3- chIonMl-fluorophenyI, 3-chloro-2-fluorobenzyloxy. 3-chlorobenzyloxy, 

4- chlorobenzyloxy, 4-chJoro-3-methyIphenoxy, 2-chloro-4-fluorophenoxy, 

4-chloro-2-fluorophenoxy.4-chlorOphenoxy,3-chloro^l-ethylphenoxy, 

25 3-chloro-4-methylphenoxy,3-chloro-4-fluorophenoxy, 

4-chloro-3-fluorophenoxy, 4-chlorophenylamino. 5-chloropyrid-3-yloxy. 
2-cyanopyrid-3-yloxy, 4-cyanophenoxy, cyclobutoxy, cyclobutyl, 
cyclohexoxy, cyclohexylmethoxy, cyclopentoxy, cyclopentyl, 
cyclopentylcarbonyl, cyclopropyl, cyclopropylmethoxy. cyclopropoxy, 

30 2,3-dichlorophenoxy, 2,4-dichlorophenoxy, 2,4-dichlorophenyl, 
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3.5-dichlorophenyl, 3,5-dichiorobenzyI, 3.4-dichlorophenoxy. 
3,4-difluorophenoxy, 2,3-difluorobenzyloxy. 2,4-difluorobenzyloxy, 
3,4-difluorobenzyloxy, 2,5-difluorobenzyloxy, 3.5-difluorophenoxy, 

3.4- difluorophenyl, 3,5-difluorobenzyloxy, 4-difluoromethoxybenzyIoxy, 

2.3- difluorophenoxy, 2,4-difluorophenoxy, 2,5-difluorophenoxy, 

3.5- dimethoxyphenoxy, 3-dimethyIaminophenoxy, 3,5-dimethylphenoxy. 

3.4- dimethylphenoxy, 3 ,4-di methyl benzyl, 3,4-dimethylbenzyIoxy, 

3.5- dimethylbenzyioxy, 2,2-dimethyIpropoxy, l,3-dioxan-2-yl, 
l,4-dioxan-2-yl, l,3-dioxoIan-2-yi, ethoxy, 4-ethoxyphenoxy, 
4-ethylbenzyloxy, 3-ethylphenoxy, 4-ethylaminophenoxy, 

3- ethyl-5-methylphenoxy, fluoro, 4-fluoro-3-methyIbenzyl, 

4- fluoro-3-methyIphenyI, 4-fluoro-3-methyl benzoyl, 4-fluorobenzyloxy, 

2- fluoro-3-methyIphenoxy, 3-fluoro-4-methylphenoxy, 3-fluorophenoxy, 

3- fluoro-2-nitrophenoxy, 2-fluoro-3-trifluoromethylbenzyIoxy, 

3- fluoro-5-trifluoromethyibenzyIoxy, 4-fluoro-2-trifluoromethylbenzylox>\ 

4- fluoro-3-trifluoromethylbenzyioxy, 2-fluorophenoxy, 4-fluorophenoxy, 

2- fluoro-3-trifluoromethyiphenoxy, 2-fluorobenzyloxy, 
4-fluorophenylamino, 2-fluoro-4-trifiuoromethyIphenoxy, 
4-fluoropyrid-2-yloxy, 2-furyl, 3-furyl, heptafluoropropyl, 
1,1,1,3,3,3-hexafluoropropyI, 2-hydroxy-3,3,3-trifluoropropoxy, 

3- iodobenzyloxy, isobutyl, isobutyiamino. isobutoxy, 3-isoxazolyl, 

4- isoxazolyl, 5-isoxazolyl, isopropoxy, isopropyl, 4-isopropyIbenzyIoxy, 

3- isopropyIphenoxy, 4-isopropyIphenoxy, isopropylthio, 

4- isopropyl-3-methylphenoxy, 3-isothiazoIyl, 4-isothiazolyl, 

5- isothiazolyI, 3-methoxy benzyl, 4-methoxycarbonylbutoxy, 
3-methoxycarbonylprop-2-enyloxy, 4-methoxyphenyl, 

3- methoxyphenyIamino, 4-methoxyphenyIamino, 3-methylbenzyIoxy, 

4- methylbenzyloxy, 3-methyIphenoxy, 3-methyi^-methylthiophenoxy, 
4-methylphenoxy, 1-methylpropoxy, 2-methylpyrid-5-yioxy, 
4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxy,4-nitrophenoxy, 

3- nitrophenyl, 4-nitrophenykhio, 2-oxazolyl, 4-oxazolyl, 5-oxazolyI, 
pentafluoroethyl, pentafluoroethylthio, 2,2,3 ,3,3-pentafluoropropyl, 
M,3,3,3-pentafluoropropyi, 1,1,2,2,3-pentafluoropropyl, phenoxy, 
phenylamino, 1-phenylethoxy, phenylsuifonyl, 4-propanoylphenoxy, 
propoxy, 4-propylphenoxy t 4-propoxyphenoxy, thiophen-3-yl, sec-butyl, 

4- *ec-butylphenoxy,ferr -butoxy, 3-tert -butylphenoxy, 4-tert -butylphenoxy, 
1 , 1 ,2,2-tetrafl uoroethoxy , tetrahydrof uran-2-yI , 
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2- (5,6.7.8-tetrahydronaphthyloxy). thiazol-2-yl. thiazol-4-yl, thiazol-5-yl. 
thiophen-2-yl, 2,3.5-trifiuorobenzyioxy. 2,2,2-trifluoroethoxy, 
2.2,2-trifluoroethyl, 3,3,3-trifluoro-2-hydroxypropyl. trifluoromethoxy. 

5 3-trifluoromethoxybenzyloxy, 4-trifluoromethoxybenzyloxy, 

3- trifluoromethoxyphenoxy, 4-trifluoromethoxyphenoxy. trifluoromethyl. 
3-trifluoromethyIbenzyIoxy, 4-trifluoromethyIbenzyloxy, 
2.4-bis-trifluoromethylbenzyloxy, 1 , 1 -bis-trifluoromethy I- 1 -hydroxymethyl, 
3-trif]uoromethyIbenzyl,3,5-bis-trifluoromethylbenzyloxy, 

10 4-trifluoromethylphenoxy, 3 T trifluoromethylphenoxy, 

3- trifluoromethyIphenyl, 3-trifluoromethylthiobenzyloxy, 

4- trifluoromethy!thiobenzyloxy, 2,3,4-trifluorophenoxy, 
2,3,4-trifluorophenyl, 2,3,5-trifluorophenoxy, 3,4,5-triinethylphenoxy, 
3-difluoromethoxyphenoxy, 3-pentafluoroethylphenoxy. 
3-(l , 1 ,2,2-tetrafluoroethoxy)phenoxy. 3-trifluoromethylthiophenoxy, and 
trifluoromethylthio; 

R6 and R! j are independently selected from the group consisting of 

chloro, fluoro, hydrido, pentafluoroethyl, 1,1,2,2-tetrafluoroethoxy, 
trifluoromethyl, and trifluoromethoxy; 

R 7 and R 12 are independently selected from the group consisting of 
hydrido, fluoro, and trifluoromethyl. 



15 



20 



In an even more preferred embodiment of compounds of Formulas 1-H 
25 I-C, I-CP, and Cyclo I-H, 
Y is methylene; 
Z is covalent single bond; 

R4, Rg, R9, and R I3 are independently selected from the group 
consisting of hydrido and fluoro with the proviso that there is no R 4 , R 8 , R 9 , 
30 or R , 3 when the embodiment is a compound of Formula Cyclo I-H; 

R 5 and R 10 are independently selected from the group consisting of 
benzyloxy, 5-bromo-2-fluorophenoxy. 4-bromo-3-fluorophenoxy, 
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20 



25 



30 



35 



3-bromobenzyloxy, 4-bromophenoxy.4-butoxyphenoxy. 

3- chlorobenzyloxy, 2-chIorophenoxy. 4-chloro-3-ethyiphenoxy, 

4- chloro-3-methylphenoxy, 2-chlorcM-fluorophenoxy, 
4-chloro-2-nuorophenoxy, 4-chlorophenoxy. 3-chloro-4-ethylphenoxy, 

3- chloro-4-methylphenoxy,3-chloro-4-fluorophenoxy. 

4- chloro-3-fluorophenoxy, 4-chlorophenylamino, 5-chloropyrid-3-yloxy. 
cyciobutoxy, cyclobutyl, cyclohexylmethoxy, cyclopentoxy, cyclopentyl. 
cyclopentylcarbony!, cyclopropylmethoxy, 2,3-dichlorophenoxy, 

2.4- dichlorophenoxy, 2,4-dicblorophenyl, 3,5-dichlorophenyl, 

3.5- dichlorobenzyl, 3,4-dichlorophenoxy, 3,4-difluorophenoxy, 

2.3- difluorobenzyloxy, 3,5-difluorobenzyloxy. difluoromethoxy, 
3,5-difluorophenoxy, 3,4-difluorophenyl, 2,3-difluorophenoxy, 

2.4- difluorophenoxy, 2.5-difluorophenoxy, 3.5-dimethoxyphenoxy, 
3-dimethylaminophenoxy, 3,4-dimethylbenzyloxy, 3,5-dimethylbenzyloxy, 

3.5- dimethylphenoxy, 3,4-dimethylphenoxy, l,3-dioxolan-2-yl, 
3-ethylbenzyloxy, 3-ethylphenoxy, 4-ethyJaminophenoxy, 
3-ethyl-5-methy]phenoxy, 4-fluoro-3-methylbenzyl. 4-fluorobenzyloxy, 

2- fluoro-3-methylphenoxy, 3-fluoro^-methylphenoxy, 3-fluorophenoxy, 

3- fluoro-2-nitrophenoxy, 2-fluoro-3-trifluoromethylbenzyloxy, 

3- fluoro-5-trifluoromethy!benzyloxy, 2-fiuorophenoxy, 4-fluorophenoxy, 
2-fluoro-3-trifluoromethyIphenoxy, 2-fluorobenzyloxy, 

4- fluorophenylamino, 2-fl UO ro-4-trifluoromethylphenoxy, 2-fuiyl, 3-furyi, 
heptafluoropropyl, 1,1,1,3,3,3-hexafluoropropyl, 

2- hydroxy-3,3,3-trifluoropropoxy, isobutoxy, isobutyl, 3-isoxazoly!, 
4-isoxazolyl, 5-isoxazolyI, isopropoxy, 

3- isopropyJbenzyloxy, 3-isopropyIphenoxy, isopropylthio, 

4- isopropyl-3-methylphenoxy, 3-isothiazolyl, 4-isothiazoIyl, 5-isothiazolyI. 

3- methoxybenzyl, 4-methoxyphenylamino, 3-methylbenzyloxy, 

4- methylbenxyloxy, 3-methylphenoxy, 3-methyl^methylthiophenoxy, 
4-methylphenoxy , 1 -methylpropoxy, 2-methylpyrid-5-yloxy, 
4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxy, 4-nitrophenoxy, 
3-nitrophenyI, 2-oxazolyl, 4-oxazolyl, 5-oxazolyI, pentafluoroethyl, 
pentafluoroethylthio, 2,2,3,3,3-pentafluoropropyl, 
1,1,3,3,3-pentafluoropropyl, 1,1,2,2,3-pentafluoropropy], phenoxy, 
phenylamino, 1-phenylethoxy, 4-propylphenoxy, 4-propoxyphenoxy, 
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thiophen-3-yl.tert -butoxy. 3-tert -butylphenoxy, 4-tert -butylphenoxy. 
1 , 1 ,2.2-tetrafl uoroethoxy, tetrahydrof uran-2-yl. 

2- (5,6,7 ! 8-tetrahydronaphthyloxy), thiazol-2-yl. thiazol-4-y|. thiazol-5-yl, 
5 thiophen-2-yl, 2,2,2-trifl uoroethoxy, 2,2,2-trifluoroethyl, 

3,3,3-trifluoro-2-hydroxypropyl. trifluoromethoxy. 

3- trifluoromethoxybenzyloxy,4-trifluoromethoxybenzyloxy, 

4- trifluoromethoxyphenoxy, 3-trifluoromethoxyphenoxy, trifluoromethyl, 

3- trifluoromethylbenzyloxy, 1 , 1 -bis-trifl uoromethy I- 1 -hydroxymethyl, 
10 3-trifluoromethylbenzyl,3,5-bis-trifluoromethyIbenzyloxy, 

4- trifluoromethylphenoxy, 3-trifluoromethyiphenoxy, 
3-trifluoromethyIphenyl,2,3,4-trifluorophenoxy. 2,3,5-trifluorophenoxy. 
3.4,5-trimethylphenoxy, 3-difluoromethoxyphenoxy, 

3-pentaf]uoroethylphenoxy,3-(l.l,2.2-tetrafluoroethoxy)phenoxy. 
3-trifluoromethylthiophenoxy, 3-trifluoromethylthiobenzyloxy, and 
trifluoromethylthio; 

% and Rj 1 are independently selected from the group consisting of 

chloro,fluoro,hydrido,pentafluoroethyl, 1,1,2,2-tetrafl uoroethoxy, and 
trifluoromethyl; 

R 7 and R 12 are independently selected from the group consisting of 
hydrido, fluoro, and trifluoromethyl. 



15 



20 



In a most preferred embodiment of compounds of Formulas I-H 1-C 
25 I-CP, and Cyclo I-H, 
Y is methylene; 
2 is covalent single bond; 

% % and R, 3 are independently selected from the group 

consisting of hydrido and fluoro with the proviso that there is no R 4 , R g , Rg, 

30 or R j 3 when the embodiment is a compound of Formula Cyclo I-H; 

R 5 is selected from the group consisting of 5-bromo-2-fluorophenoxy, 
4-chJoro-3-ethylphenoxy, 2.3-dichlorophenoxy, 3,4-dichlorophenoxy, 3- 
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difluoromethoxyphenoxy. 3.5-dimethylphenoxy, 3,4-dimethylphenoxy. 3- 
ethyiphenoxy, 3-ethyl-5-methylphenoxy. 

4-fluoro-3-methylphenoxy, 4-fluorophenoxy. 3-isopropylphenoxy, 
3-methylphenoxy, 3-pentafluoroethylphenoxy. 3-tert -butyl phenoxy. 
5 3-( 1 , 1 ,2,2-tetrafluoroethoxy)phenoxy. 2-(5,6,7,8-tetrahydronaphthyloxy), 
3-trifluoromethoxybenzyloxy.3-trifluoromethoxyphenoxy, 
3-trifluoromethylbenzyloxy. and 3-trifluoromethylthiophenoxy; 

R| 0 is selected from the group consisting of cyclopentyl. 1.1,2.2- 

tetrafluoroethoxy, 2-furyl, 1,1-bis-trifluoromethyl-l-hydroxymethyl. isobutyl. 
10 isopropoxy, pentafluoroethyl. trifluoromethoxy, trifluoromethyl. and 
trifluoromethylthio; 

R 6 and Rj j are independently selected from the group consisting of 
fluoro and hydrido; 

R 7 and Rj 2 are independently selected from the group consisting of 
15 hydrido and fluoro. 

DEFINITIONS 

The use of generic terms in the description of the compounds are herein 
defined for clarity. 

Standard single letter elemental symbols are used to represent specific types 
20 of atoms unless otherwise defined. The symbol "C represents a carbon atom. 
The symbol "O" represents an oxygen atom. The symbol "N" represents a 
nitrogen atom. The symbol "P" represents a phosphorus atom. The symbol "S" 
represents a sulfur atom. The symbol "H" represents a hydrogen atom. Double 
letter elemental symbols are used as defined for the elements of the periodical table 
25 (i.e., CI represents chlorine, Se represents selenium, etc.). 

As utilized herein, the term "alkyl", either a|one or within other terms such 
as "haloalkyl" and "alkylthio", means ah acyclic alkyl radical containing from 1 to 
about 10, preferably from 1 to about 8 carbon atoms and more preferably 1 to 
about 6 carbon atoms. Said alkyl radicals may be optionally substituted with 
groups as defined below. Examples of such radicals include methyl, ethyl, 
chloroethyl, hydroxyethyl, n-propyl, oxopropyl, isopropyl, n-butyl, cyanobutyl, 
isobutyl, sec-butyl, teit-butyl, pentyl, aminopentyl, iso-amyl, hexyl, octyl and the 
like. 
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The term "alkenyl" refers to an unsaturated, acyclic hydrocarbon radical in 
so much as it contains at least one double bond. Such alkenyl radicals contain 
from about 2 to about 10 carbon atoms, preferably from about 2 to about 8 carbon 
atoms and more preferably 2 to about 6 carbon atoms. Said alkenyl radicals may be 
5 optionally substituted with groups as defined below. Examples of suitable alkenyl 
radicals include propenyl, 2-chIoropropenyI. buten-l-yl. isobutenyl. penten-I-yl. 2- 
2-methylbuten-I-yl, 3-methylbuten-I-yI, hexen-l-yl, 3-hydroxyhexen-l-yl. 
hepten-l-yl, and octen-l-yl, and the like. 

The term "alkynyl" refers to an unsaturated, acyclic hydrocarbon radical 
10 in so much as it contains one or more triple bonds, such radicals containing 
about 2 to about 10 carbon atoms, preferably having from about 2 to about 8 
carbon atoms and more preferably having 2 to about 6 carbon atoms. Said 
alkynyl radicals may be optionally substituted with groups as defined below. 
Examples of suitable alkynyl radicals include ethynyl, propynyl. 
15 hydroxypropynyl, butyn-l-yl, butyn-2-yl, pentyn-l-yl, pentyn-2-yl, 4- 
methoxypentyn-2-yl, 3-methylbutyn-l-yI, hexyn-l-yl, hexyn-2-yl, hexyn-3- 
yl, 3,3-dimethylbutyn-l -yl radicals and the like. 

The term "hydrido" denotes a single hydrogen atom (H). This hydrido 
radical may be attached, for example, to an oxygen atom to form a "hydroxyl" 
20 radical, one hydrido radical may be attached to a carbon atom to foim a 
"methine" radical (=CH-), or two hydrido radicals may be attached to a carbon 
atom to form a "methylene" ( CH 2 -) radical. 

The term "carbon" radical denotes a carbon atom without any covalent 
bonds and capable of forming four covalent bonds. 
25 The term "cyano" radical denotes a carbon radical having three of four 

covalent bonds shared by a nitrogen atom. 

The term "hydroxyalkyl" embraces radicals wherein any one or more of 
the alky] carbon atoms is substituted with a hydroxyl as defined above. 
Specifically embraced are monohydroxyalkyl, dihydroxyalkyl and 
30 polyhydroxyalkyl radicals. 

The term "alkanoyl" embraces radicals wherein one or more of the 
terminal alkyl carbon atoms are substituted with one or more carbonyl radicals 
as defined below. Specifically embraced are monocarbonylalkyl and 
dicarbonylalkyl radicals. Examples of monocarbonylalkyl radicals include 
35 formyl, acetyl, and pentanoyl. Examples of dicarbonylalkyl radicals include 
oxalyl, malonyl, and succinyl. 
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The term "alkylene" radical denotes linear or branched radicals having 
from 1 to about 10 carbon atoms and having attachment points for two or more 
covalent bonds. Examples of such radicals are methylene, ethylene, 
ethylidene, methylethylene, and isopropylidene. 

The term "alkenylene" radical denotes linear or branched radicals 
having from 2 to about 10 carbon atoms, at least one double bond, and having 
attachment points for two or more covalent bonds. Examples of such radicals 
are 1,1-vinyIidene (CH 2 =C), 1 ,2-vinyIidene (-CH=CH-). and 1,4-butadienyl 
(-CH=CH-CH=CH-). 

The term "halo" means halogens such as fluorine, chlorine, bromine or 
iodine atoms. 

The term "haloalkyl" embraces radicals wherein any one or more of the 
alkyl carbon atoms is substituted with halo as defined above. Specifically 
embraced are monohaloalkyl, dihaloalkyl and polyhaloalkyl radicals. A 
monohaloalkyl radical, for one example, may have either a bromo, chloro or a 
fluoro atom within the radical. Dihalo radicals may have two or more of the 
same halo atoms or a combination of different halo radicals and polyhaloalkyl 
radicals may have more than two of the same halo atoms or a combination of 
different halo radicals. More preferred haloalkyl radicals are "lower haloalkyl" 
radicals having one to about six carbon atoms. Examples of such haloalkyl 
radicals include fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, 
dichloromethyl, trichloromethyl, trifluoroethyl, pentafluoroethyl] 
heptafluoropropyl, difluorochloromethyl, dichlorofluoromethyl, difluoroethyl, 
difluoropropyl, dichloroethyl and dichloropropyl. 

The term "hydroxyhaloalkyl" embraces radicals wherein any one or 
more of the haloalkyl carbon atoms is substituted with hydroxy as defined 
above. Examples of "hydroxyhaloalkyl" radicals include 

hexafluorohydoxypropyl. 

The term "haloalkylene radical" denotes alkylene radicals wherein any 
one or more of the alkylene carbon atoms is substituted with halo as defined 
above. Dihalo alkylene radicals may have two or more of the same halo atoms 
or a combination of different halo radicals and polyhaloalkylene radicals may 
have more than two of the same halo atoms or a combination of different halo 
radicals. More preferred haloalkylene radicals are "lower haloalkylene" 
radicals having one to about six carbon atoms. Examples of "haloalkylene" 
radicals include difluoromethylene, tetrafluoroethylene. tetrachloroethylene, 
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alkyl substituted monofluoromethylene. and aryl substituted 
trifluoromethylene. 

The term "haloalkenyl" denotes linear or branched radicals having from 
1 to about 10 carbon atoms and having one or more double bonds wherein any 
one or more of the alkenyl carbon atoms is substituted with halo as defined 
above. Dihaloalkenyl radicals may have two or more of the same halo atoms or 
a combination of different halo radicals and polyhaloalkenyl radicals may have 
more than two of the same halo atoms or a combination of different halo 
radicals. 

The terms "alkoxy" and "alkoxyalkyl" embrace linear or branched oxy- 
containing radicals each having alkyl portions of one to about ten carbon 
atoms, such as methoxy radical. The term "alkoxyalkyl" also embraces alkyl 
radicals having one or more alkoxy radicals attached to the alkyl radical, that is, 
to form monoalkoxyalkyi and dialkoxyaikyl radicals. More preferred alkoxy 
radicals are "lower alkoxy" radicals having one to six carbon atoms. Examples 
of such radicals include methoxy, ethoxy, propoxy, butoxy. isopropoxy and 
/m-butoxy alkyls. The "alkoxy" radicals may be further substituted with one or 
more halo atoms, such as fluoro, chloro or bromo, to provide "haloalkoxy" 
and "haloalkoxyalkyl" radicals. Examples of such haloalkoxy radicals include 
20 fluoromethoxy, chloromethoxy, trifluoromethoxy, difluoromethoxy, 
trifluoroethoxy, fluoroethoxy, tetrafluoroethoxy, pentafluoroethoxy. and 
fluoropropoxy. Examples of such haloalkoxyalkyl radicals include 
fluoromethoxymethyl, chloromethoxyethyl, trifluoromethoxymethyl, 
difluoromethoxyethyl, and trifluoroethoxymethyl. 
25 The terms "alkenyloxy" and "alkenyloxyalkyl" embrace linear or 

branched oxy-containing radicals each having alkenyl portions of two to about 
ten carbon atoms, such as ethenyloxy or propenyloxy radical. The term 
"alkenyloxyalkyl" also embraces alkenyl radicals having one or more 
alkenyloxy radicals attached to the alkyl radical, that is, to form 
30 monoaikenyloxyalkyl and dialkenyloxyalkyl radicals. More preferred 
alkenyloxy radicals are "lower alkenyloxy" radicals having two to six carbon 
atoms. Examples of such radicals include ethenyloxy, propenyloxy, 
butenyloxy, and isopropenyloxy alkyls. The "alkenyloxy" radicals may be 
further substituted with one or more halo atoms, such as fluoro, chloro or 
35 bromo, to provide "haloalkenyloxy" radicals. Examples of such radicals 
include trifluoroethenyloxy, fluoroethenyioxy, difluoroethenyhloxy, and 
fluoropropenyloxy. 
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The term "haloalkoxyaJkyl" also embraces alky] radicals having one or 
more haloalkoxy radicals attached to the alkyl radical, that is. to form 
monohaloalkoxyaJkyl and dihaloalkoxyaJky) radicals. The term 
"haioalkenyloxy" also embraces oxygen radicals having one or more 
5 haioalkenyloxy radicals attached to the oxygen radical, that is. to form 
monohaloalkenyloxy and dihaloalkenyloxy radicals. The term 
"haloalkenyloxyalkyl" also embraces alkyl radicals having one or more 
haioalkenyloxy radicals attached to the alkyl radical, that is. to form 
monohaloalkenyloxyalkyl and dihaioaikenyloxyalkyl radicals. 
10 The term "alkylenediqxy" radicals denotes alkylene radicals having at 

least two oxygens bonded to a single alkylene group. Examples of 
"aikylenedioxy" radicals include methylenedioxy, ethylenedioxy. 
alkylsubstituted methylenedioxy, and arylsubstituted methylenedioxy. The term 
"haloalkylenedioxy" radicals denotes haloalkylene radicals having at least two 
15 oxy groups bonded to a single haloalkyl group. Examples of 
"haioalkylenedioxy" radicals include difluoromethylenedioxy. 
tetrafluoroethylenedioxy, tetrachloroethylenedioxy, alkylsubstituted 
monofluoromethylenedioxy, and arylsubstituted monofluoromethylenedioxy. 
The term "aryl", alone or in combination, means a carbocyclic aromatic 
20 system containing one, two or three rings wherein such rings may be attached 
together in a pendant manner or may be fused. The term "fused" means that a 
second ring is present (ie, attached or formed) by having two adjacent atoms in 
common (ie, shared) with the first ring. The term "fused" is equivalent to the 
term "condensed". The term "aryl" embraces aromatic radicals such as phenyl, 
25 naphthyl, tetrahydronaphthyl, indane and biphenyl. 

The term "perhaloaryl" embraces aromatic radicals such as phenyl, 
naphthyl, tetrahydronaphthyl, indane and biphenyl wherein the aryl radical is 
substituted with 3 or more halo radicals as defined below. 

The term "heterocyclyl" embraces saturated, partially saturated and 
30 unsaturated heteroatom-containing ring-shaped radicals having from 5 through 
15 ring members selected from carbon, nitrogen, sulfur and oxygen, wherein 
at least one ring atom is a heteroatom. Heterocyclyl radicals may contain one, 
two or three rings wherein such rings may be attached in a pendant manner or 
may be fused. Examples of saturated heterocyclic radicals include saturated 3 
35 to 6-membered heteromonocylic group containing 1 to 4 nitrogen atoms|e.g. 
pyrrolidinyl, imidazolidinyi, piperidino, piperazinyl, etc.); saturated 3 to 6- 
membered heteromonocyciic group containing 1 to 2 oxygen atoms and 1 to 3 
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nitrogen atoms [e.g. morpholinyl. etc.]; saturated 3 to 6-membered 
heteromonocyclic group containing J to 2 sulfur atoms and 1 to 3 nitrogen 
atoms |e.g., thiazolidinyl, etc.]. Examples of partially saturated heterocycly) 
radicals include dihydrothiophene, dihydropyran. dihydrofuran and 
5 dihydrothiazole. Examples of unsaturated heterocyclic radicals, also termed 
"heteroaryl" radicals, include unsaturated 5 to 6 membered heteromonocyclyl 
group containing 1 to 4 nitrogen atoms, for example, pyrrolyl, pyrrolinyl. 
imidazolyl, pyrazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl. pyrimidyl. pyrazinyl. 
pyridazinyl. triazolyl [e.g.. 4H-1.2,4-triazolyl. lH-I.2.3-triazolyl. 2H-1.2.3- 
10 triazolyl, etc.J tetrazolyl [e.g. lH-tetrazolyl. 2H-tetrazolyl. etc.J. etc.: 
unsaturated condensed heterocyclic group containing 1 to 5 nitrogen atoms, for 
example, indolyl, isoindolyl, indolizinyl, benzimidazolyl. quinolyl, 
isoquinolyl, indazolyl, benzotriazolyl, tetrazolopyridazinyl [e.g., tetrazolo 
|1.5-b]pyridazinyl, etc.J. etc.; unsaturated 3 to 6-membered heteromonocyclic 
15 group containing an oxygen atom, for example, pyranyl, 2-furyl. 3-furyI. etc.; 
unsaturated 5 to 6-membered heteromonocyclic group containing a sulfur atom, 
for example, 2-thienyl, 3-thienyl, etc.; unsaturated 5- to 6-membered 
heteromonocyclic group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen 
atoms, for example, oxazolyl, isoxazolyl, oxadiazolyl [e.g., 1 ,2,4-oxadiazolyl, 
20 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, etc.| etc.; unsaturated condensed 
heterocyclic group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms 
[e.g. benzoxazolyl, benzoxadiazolyl, etc.]: unsaturated 5 to 6-membered 
heteromonocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen 
atoms, for example, thiazolyl, thiadiazolyl |e.g., 1.2.4- thiadiazolyi, 1,3,4- 
thiadiazolyl, l,2,5-thiadiazolyl,"etc] etc.: unsaturated condensed heterocyclic 
group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms [e.g., 
benzothiazolyl, benzothiadiazolyl. etc.] and the like. The term also embraces 
radicals where heterocyclic radicals are fused with aryl radicals. Examples of 
such fused bicyclic radicals include benzofuran, benzothiophene, and the like. 
Said "heterocyclyl" group may have 1 to 3 substituents as defined below. 
Preferred heterocyclic radicals include five to twelve membered fused or 
unfused radicals. Non-limiting examples of heterocyclic radicals include 
pyrrolyl, pyridinyl, pyridyloxy, pyrazolyl. triazolyl, pyrimidinyl, pyridazinyl, 
oxazolyl, thiazolyl, imidazolyl, indolyl. thiophenyl. furanyl, tetrazolyl, 2- 
pyrrolinyl, 3-pyrroIinyl, pyirolindinyl. 1,3-dioxolanyl, 2-imidazolinyI, 
imidazolidinyl, 2-pyrazolinyl, pyrazolidinyl, isoxazolyl, isothiazolyl, 1,2,3- 
oxadiazolyl, 1,2,3-triazolyi, 1,3,4-thiadiazolyl, 2H-pyranyl, 4H-pyranyl, 
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piperidinyl, 1 ,4-dioxanyL morpholinyl, 1 .4-dithianyl, thiomorpholinyl, 
pyrazinyl, piperazinyl, 1,3.5-triazinyh 1,3,5-trithianyl. benzo(b)thiophenyi. 
benzimidazoyl, quinolinyi, tetraazolyl, and the like. 

The term "sulfonyj", whether used aJone or linked to other terms such 
5 as alkyisulfonyl, denotes respectively divalent radicals -S0 2 -. "Alkyisulfonyl", 
embraces alkyl radicals attached to a sulfonyl radical, where alkyl is defined as 
above. "Alkylsulfonylalkyl", embraces alkylsulfonyl radicals attached to an 
alkyl radical, where alkyl is defined as above. "Haloalkylsulfonyl". embraces 
haloalky! radicals attached to a sulfonyl radical, where haloalkyl is defined as 
10 above. "HaloalkylsuifonylalkyJ", embraces haloalkylsulfonyl radicals attached 
to an alkyl radical, where alkyl is defined as above. The term "aminosulfonyr 
denotes an amino radical attached to a sulfonyl radical. 

The term "sulfmyl", whether used alone or linked to other terms such 
as alkylsulfinyi. denotes respectively divalent radicals -S(O)-. "Alkylsulfinyi", 
15 embraces alkyl radicals attached to a sulfiny! radical, where alkyl is defined as 
above. "Aikylsulfinylalkyl", embraces alkylsulfinyi radicals attached to an alkyl 
radical, where alkyl is defined as above. "Haloalkylsuifinyl", embraces 
haloalkyl radicals attached to a sulfinyl radical, where haloalkyl is defined as 
above. "Haloalky Isulfinylalkyl". embraces haloalkylsulfinyl radicals attached to 
20 an alkyl radical, where alkyl is defined as above. 

The term "aralkyl" embraces ary I -substituted alkyl radicals. Preferable 
aralkyl radicals are "lower aralkyl" radicals having aryl radicals attached to 
alkyl radicals having one to six carbon atoms. Examples of such radicals 
include benzyl, diphenylmethyl, triphenylmethyl, phenylethyl and 
25 diphenylethyl. The terms benzyl and phenyimethyl are interchangeable. 

The term M heteroaralkyl" embraces heteroaryl-substituted alkyl radicals 
wherein the heteroaralkyl radical may be additionally substituted with three or 
more substituents as defined above for aralkyl radicals. The term 
"perhaloaralkyl" embraces aryl-substituted alkyl radicals wherein the aralkyl 
30 radical is substituted with three or more halo radicals as defined above. 

The term "aralkylsulfinyl", embraces aralkyl radicals attached to a 
sulfinyl radical, where aralkyl is defined as above. "Aralkylsulfinylalkyl", 
embraces aralkylsulfinyl radicals attached to an alkyl radical, where alkyl is 
defined as above. 

35 The term "aralkylsulfonyl", embraces aralkyl radicals attached to a 

sulfonyl radical, where aralkyl is defined as above. "AraJkylsulfonylalkyl", 
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embraces araJkylsulfonyl radicals attached to an aJkyi radical, where alkyl is 
defined as above. 

The term "cycloalkyi" embraces radicals having three to ten carbon 
atoms. More preferred cycloalkyl radicals are "lower cycloalkyl" radicals 
5 having three to seven carbon atoms. Examples include radicals such as 
cyclopropyl, cyclobutyl, cyclopenryl, cyclohexyl and cycioheptyl. The term 
"cycloalkylalkyl" embraces cycloalkyl-substituted alkyl radicals. Preferable 
cycioalkylaikyl radicals are "lower cycloalkylalkyl" radicals having cycloalkyl 
radicals attached to alkyl radicals having one to six carbon atoms. Examples of 
10 such radicals include cyclohexylhexyl. The term "cycloalkenyl" embraces 
radicals having three to ten carbon atoms and one or more carbon-carbon 
double bonds. Preferred cycloalkenyl radicals are "lower cycloalkenyl" 
radicals having three to seven carbon atoms. Examples include radicals such as 
cyclobutenyl, cyciopentenyl, cyclohexenyl and cycloheptenyl. The term 
15 "halocycloalkyl" embraces radicals wherein any one or more of the cycloalkyl 
carbon atoms is substituted with halo as defined above. Specifically embraced 
are monohalocycloalkyl, dihalocycloalkyl and polyhalocycloaikyl radicals. A 
monohalocycloalkyl radical, for one example, may have either a bromo, chloro 
or a fluoro atom within the radical. Dihalo radicals may have two or more of 
20 the same halo atoms or a combination of different halo radicals and 
polyhalocycloaikyl radicals may have more than two of the same halo atoms or 
a combination of different halo radicals. More preferred halocycloalkyl radicals 
are "lower halocycloalkyl" radicals having three to about eight carbon atoms. 
Examples of such halocycloalkyl radicals include fluorocyciopropyh 
25 difluorocyclobutyl, trifluorocyclopentyl, tetrafluorocyclohexyl, and 
dichlorocyclopropyl. The term "halocycloalkenyP embraces radicals wherein 
any one or more of the cycloalkenyl carbon atoms is substituted with halo as 
defined above. Specifically embraced are monohalocycloalkenyl, 
dihalocycloalkenyl and polyhalocycloalkenyl radicals. 

The term "cycloalkoxy" embraces cycloalkyl radicals attached to an oxy 
radical. Examples of such radicals includes cyclohexoxy and cyclopentoxy. 
The term "cycloalkoxyalkyl" also embraces alkyl radicals having one or more 
cycloaikoxy radicals attached to the alkyl radical, that is, to form 
monocycloalkoxyalkyl and dicycloalkoxyalkyl radicals. Examples of such 
radicals include cyclohexoxyethyl. The "cycloaikoxy" radicals may be further 
substituted with one or more halo atoms, such as fluoro, chloro or bromo, to 
provide "halocycloalkoxy" and "halocycloalkoxyalkyl" radicals. 
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The term "cycioaikylalkoxy" embraces cycloalkyl radicals attached to an 
aJkoxy radical. Examples of such radicals includes cyclohexylmethoxy and 
cyclopentylrnethoxy. 

The term "cycloalkenyloxy" embraces cycloalkenyi radicals attached to 
5 an oxy radical. Examples of such radicals includes cyclohexenyloxy and 
cyclopentenyloxy. The term "cycloalkenyloxyalkyl" also embraces alkyl 
radicals having one or more cycloalkenyloxy radicals attached to the aJkyl 
radical, that is, to form monocycloalkenyloxyalkyl and dicycloalkenyloxyalkyl 
radicals. Examples of such radicals include cyclohexenyloxyethyl. The 
10 "cycloalkenyloxy" radicals may be further substituted with one or more halo 
atoms, such as fluoro, chloro or bromo, to provide "halocycloalkenyloxy" and 
"halocycloaikenyloxyalkyr radicals. 

The term "cycloalkylenedioxy" radicals denotes cycloaJkylene radicals 
having at least two oxygens bonded to a single cycloaikylene group. Examples 
15 of "alkyienedioxy" radicals include 1 ,2-dioxycyclohexyiene. 

The term "cycloalkyisulfinyl", embraces cycloalkyl radicals attached to 
a suifinyl radical, where cycloalkyl is defined as above. 
"Cycloalkylsulfinylalkyr, embraces cycloalkyisulfinyl radicals attached to an 
alkyl radical, where alkyl is defined as above. The term "Cycloalkyl sulf ony I M , 
20 embraces cycloalkyl radicals attached to a sulfonyl radical, where cycloalkyl is 
defined as above. "Cycloalkylsulfonylalkyl", embraces cycloalkylsulfonyl 
radicals attached to an alkyl radical, where alkyl is defined as above. 

The term "cycloalkylalkanoyl" embraces radicals wherein one or more 
of the cycloalkyl carbon atoms are substituted with one or more carbonyl 
25 radicals as defined below. Specifically embraced are monocarbonylcycloalkyl 
and dicarbonylcycloalkyl radicals. Examples of monocarbonylcycloalkyl 
radicals include cyclohexyicarbonyl, cyclohexyiacetyl, and 
cyclopentylcarbonyl. Examples of dicarbonylcycloalkyl radicals include 1,2- 
dicarbonylcyclohexane.. 
30 The term "alkylthio" embraces radicals containing a linear or branched 

alkyl radical, of one to ten carbon atoms, attached to a divalent sulfur atom. 
More preferred alkylthio radicals are "lower alkylthio" radicals having one to 
six carbon atoms. An example of "lower alkylthio" is methylthio (CH 3 -S-). 
The "alkylthio" radicals may be further substituted with one or more halo 
55 atoms, such as fluoro, chloro or bromo. to provide "haloalkylthio" radicals. 
Examples of such radicals include fluoromethylthio, chloromethylthio, 
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trifluoromethylthio, difluoromethylthio. trifluoroethylthio. fluoroethylthio. 
tetrafluoroethylthio, pentafluoroethylthio, and fluoropropylthio. 

The term "alky! aryl amino" embraces radicals containing a linear or 
branched alkyl radical, of one to ten carbon atoms, and one aryl radical both 
5 attached to an amino radical. Examples include N-methyl-4-methoxyaniline. 
N-ethyl-4~methoxyaniline, and N-methyl-4-trifluoromethoxyaniline. 

The terms alkylamino denotes "monoalkylamino" and "dialkylamino" 
containing one or two alkyl radicals, respectively, attached to an amino radical. 

The terms arylamino denotes "monoarylamino v and "diarylamino" 
10 containing one or two aryl radicals, respectively, attached to an amino radical. 
Examples of such radicals include N-phenylamino and N-naphthylamino. 

The term "aralkylamino", embraces aralkyl radicals attached to an 
amino radical, where aralkyl is defined as above. The term aralkylamino 
denotes "monoaralkylamino" and "diaralkylamino" containing one or two 
15 aralkyl radicals, respectively, attached to an amino radical. The term 
aralkylamino further denotes "monoaralkyl monoalkylamino" containing one 
aralkyl radical and one alkyl radical attached to an amino radical. 

The term "arylsulfinyl" embraces radicals containing an aryl radical, as 
defined above, attached to a divalent S(=0) atom. The term "arylsulfinylalkyl" 
20 denotes arylsulfinyl radicals attached to a linear or branched alkyl radical, of 
one to ten carbon atoms. 

The term "arylsulfonyl", embraces aryl radicals attached to a sulfonyl 
radical, where aryl is defined as above, "arylsulfonylalkyl", embraces 
arylsulfonyl radicals attached to an alkyl radical, where alkyl is defined as 
25 above. The term "heteroarylsulfinyl" embraces radicals containing an heteroaryl 
radical, as defined above, attached to a divalent S(=0) atom. The term 
"heteroarylsulfinylalkyl" denotes heteroarylsulfinyl radicals attached to a linear 
or branched alkyl radical, of one to ten carbon atoms. The term 
"Heteroarylsulfonyl", embraces heteroaryl radicals attached to a sulfonyl 
30 radical, where heteroaryl is defined as above. "HeteroaryisulfonylalkyP, 
embraces heteroarylsulfonyl radicals attached to an alkyl radical, where alkyl is 
defined as above. 

The term "aryloxy" embraces aryl radicals, as defined above, attached 
to an oxygen atom. Examples of such radicals include phenoxy, 4-chloro-3- 
35 ethylphenoxy, 4-chloro-3-methylphenoxy, 3-chloro-4-ethylphenoxy, 3,4- 
dichlorophenoxy, 4-methyl phenoxy, 3-trifluoromethoxyphenoxy, 3- 
trifluoromethylphenoxy, 4-fluorophenoxy, 3,4-dimethyIphenoxy, 5-bromo-2- 
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fl uorophenoxy . 4-bromo-3-fl uorophenoxy . 4-fl uoro-3-methy I phenoxy . 
5,6,7,8-tetrahydronaphthyloxy. 3-isopropyl phenoxy, 3-cyclopropylphenoxy. 
3-ethylphenoxy, 4-tert -butylphenoxy, 3-pentafluoroethylphenoxy. and 3- 
(Ll,2,2-tetrafluoroethoxy)phenoxy. 
5 The term "aroyl" embraces aryl radicals, as defined above, attached to 

an carbonyl radical as defined above. Examples of such radicals include 
benzoyl and toluoyl. 

The term "aralkanoyl" embraces aralkyl radicals, as defined herein, 
attached to an carbonyl radical as defined above. Examples of such radicals 
10 include, for example, phenylacetyl. 

The term "aralkoxy" embraces oxy-containing aralkyl radicals attached 
through an oxygen atom to other radicals. More preferred aralkoxy radicals are 
"lower aralkoxy" radicals having phenyl radicals attached to lower alkoxy 
radical as described above. Examples of such radicals include benzyloxy, 1- 
15 phenylethoxy, 3-trifluoromethoxybenzyloxy, 3-trifluoromethylbenzyloxy, 3,5- 
difluorobenyloxy, 3-bromobenzyloxy. 4-propyIbenzyloxy, 2-fluoro-3- 
trifluoromethyl benzyloxy, and 2-phenylethoxy. 

The term "aryloxyalkyl" embraces aryloxy radicals, as defined above, 
attached to an aJkyl group. Examples of such radicals include phenoxy methyl. 
20 The term "haloaryioxyalkyl" embraces aryloxyalkyl radicals, as defined 

above, wherein one to five halo radicals are attached to an aryloxy group. 

The term "heteroaroyl" embraces heteroaryl radicals, as defined above, 
attached to an carbonyl radical as defined above. Examples of such radicals 
include furoyl and nicotinyl. 
25 The term "heteroaralkanoyl" embraces heteroaralkyl radicals, as defined 

herein, attached to an carbonyl radical as defined above. Examples of such 
radicals include, for example, pyridylacetyl and furylbutyryl. 

The term "heteroaralkoxy" embraces oxy-containing heteroaralkyl 
radicals attached through an oxygen atom to other radicals. More preferred 
30 heteroaralkoxy radicals are "lower heteroaralkoxy" radicals having heteroaryl 
radicals attached to lower alkoxy radical as described above. 

The term "haloheteroaryioxyalkyl" embraces heteroaryloxyalkyl 
radicals, as defined above, wherein one to four halo radicals are attached to an 
heteroaryloxy group. 

35 The term "heteroarylamino" embraces heterocyclyl radicals, as defined 

above, attached to an amino group. Examples of such radicals include 
pyridylamino. 
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The term "heteroarylaminoaJkyl'" embraces heteroarylamino radicals, as 
defined above, attached to an alky! group. Examples of such radicals include 
pyridylmethylamino. 

The term "heteroaryloxy" embraces heterocyclyl radicals, as defined 
5 above, attached to an oxy group. Examples of such radicals include 2- 
thiophenyloxy. 2-pyrimidyloxy, 2-pyridyIoxy. 3-pyridyloxy. and 4- 
pyridyloxy. 

The term "heteroaryloxyalkyl" embraces heteroaryloxy radicals, as 
defined above, attached to an alkyl group. Examples of such radicals include 
10 _ 2-pyridyloxymethyI, 3-pyridyloxyethyl. and 4-pyridyloxymethyI. 

The term "arylthio" embraces aryl radicals, as defined above, attached 
to an sulfur atom. Examples of such radicals include phenylthio. 

The term "arylthioalkyl" embraces arylthio radicals, as defined above, 
attached to an alkyl group. Examples of such radicals include 
15 phenylthiomethyl. 

The term "alkylthioalkyl" embraces alkylthio radicals, as defined above, 
attached to an alkyl group. Examples of such radicals include 
methylthiomethyl. The teim "alkoxyalkyl" embraces alkoxy radicals, as defined 
above, attached to an alkyl group. Examples of such radicals include 
20 methoxymethyl. 

The term "carbonyl" denotes a carbon radical having two of the four 
covalent bonds shared with an oxygen atom. The term "carboxy" embraces a 
hydroxyl radical, as defined above, attached to one of two unshared bonds in a 
carbonyl group. The term "carboxamide" embraces amino, monoalkylamino, 
25 dialkylamino, monocycloalkylamino, alkylcycloalkylamino. and dicycloalkylamino 
radicals, attached to one of two unshared bonds in a carbonyl group. The term 
"carboxamidoalkyl" embraces carboxamide radicals, as defined above, attached to 
an alkyl group. The term "carboxyalkyl" embraces a carboxy radical, as defined 
above, attached to an alkyl group. The term "carboalkoxy" embraces alkoxy 
30 radicals, as defined above, attached to one of two unshared bonds in a carbonyl 
group. The term "carboaralkoxy" embraces aralkoxy radicals, as defined above, 
attached to one of two unshared bonds in a carbonyl group. The term 
"monocarboalkoxyalkyl" embraces one carboalkoxy radical, as defined above, 
attached to an alkyl group. The term "dicarboalkoxyalkyl" embraces two 
carboalkoxy radicals, as defined above, attached to an alkylene group. The term 
"monocyanoalkyl" embraces one cyano radical, as defined above, attached to an 
alkyl group. The term "dicyanoalkylene" embraces two cyano radicals, as defined 



35 



WO 00/18724 



PCTAJS99/22120 



57 

above, attached to an alkyl group. The term "carboalkoxycyanoalkyr embraces one 
cyano radical, as defined above, attached to an carboalkoxyalkyl group. 

The term "acy!". alone or in combination, means a carbonyl or 
thionocarbonyl group bonded to a radical selected from, for example, hydrido, 
5 alkyl, alkenyl, alkynyh haioalkyl, alkoxy, alkoxyalkyl, haloalkoxy, aryl. 

heterocyclyl, heteroaryl, alkylsulfinylalkyl. alkylsulfonylalkyl. aralkyl, cycioalkyl, 
cycloalkylalkyl, cycloalkenyl. alkylthio, arylthio, amino, alkyiamino, 
dialkylamino, aralkoxy, arylthio, and alkylthioaikyl. Examples of "acyl" are 
formyl. acetyl, benzoyl, trifluoroacety], phthaloyl, malonyl, nicotinyl, and the like. 

10 The term "haloalkanoyl" embraces one or more halo radicals, as defined herein, 
attached to an alkanoyl radical as defined above. Examples of such radicals 
include, for example, chloroacetyl, trifluoroacety!, bromopropanoyl, and 
heptafluorobutanoyl. The term "diacyl", alone or in combination, means having 
two or more carbonyl or thionocarbonyl groups bonded to a radical selected from. 

15 for example, alkylene, alkenylene, alkynylene, haloalkylene. alkoxyalkylene, aryl, 
heterocyclyl, heteroaryl, aralkyl, cycioalkyl, cycloalkylalkyl, and cycloalkenyl. 
Examples of "diacyl" are phthaloyl, malonyl, succinyl, adipoyl, and the like. 

The term "benzylidenyl" radical denotes substituted and unsubstituted 
benzyl groups having attachment points for two covalent bonds. One attachment 
20 point is through the methylene of the benzyl group with the other attachment point 
through an ortho carbon of the phenyl ring. The methylene group is designated for 
attached to the lowest numbered position. Examples include the base compound 
benzylidene of structure: 




The term "phenoxylidenyi" radical denotes substituted and unsubstituted 
phenoxy groups having attachment points for two covalent bonds. One attachment 
point is through the oxy of the phenoxy group with the other attachment point 
through an ortho carbon of the phenyl ring. The oxy group is designated for 
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attached to the lowest numbered position. Examples include the base compound 
phenoxylidene of structure: 



10 
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The term "phosphono" embraces a pentavalent phosphorus attached with 
two covalent bonds to an oxygen radical. The term "dialkoxyphosphono" denotes 
two alkoxy radicals, as defined above, attached to a phosphono radical with two 
covalent bonds. The term "diaralkoxyphosphono" denotes two aralkoxy radicals, 
as defined above, attached to a phosphono radical with two covalent bonds. The 
term "dialkoxyphosphonoalkyl" denotes dialkoxyphosphono radicals, as defined 
above, attached to an alkyl radical. The term "diaralkoxyphosphonoalkyl" denotes 
diaralkoxyphosphono radicals, as defined above, attached to an alkyl radical. 

Said "alkyl", "alkenyl". "alkynyl". "alkanoyl" "alkylene". "alkenylene", 
"benzylidenyl", "phenoxylidenyl", "hydroxyalkyl", "haloalkyl". "haloalkylene". 
"haloalkenyl" "alkoxy", "alkenyloxy", "alkenyloxyalkyl", "alkoxyalkyl", "aryl", 
15 "pemaloaiyl","haloaIkoxy","haloalkoxyaIkyl","haloaIkenyloxy", 

"haJoalkenyloxyalkyl". "alkylenedioxy", "haloalkylenedioxy", "heierocyclyl", 
"heteroaryl", "hydroxyhaloalkyl". "alkylsulfonyl". "haloalkylsulfonyl", 
"alkylsulfonylalkyl", "haloalkylsulfonylalkyl", "alkyisulfinyl", 
"alkylsulfinylalkyl", "haloalkylsulfinylalkyl", "aralkyl", "heteroaralkyl", 
"perhaloaralkyl", "aralkyisulfonyl", "aralkylsulfonylalkyl". "aralkylsulfinyl", 
"araJkylsulfmylalkyl", "cycloalkyl", "cycloalkylalkanoyl", "cycloalkylalkyl", 
"cycloalkenyl", "halocycloalkyl", "halocycloalkenyl", "cycloalkylsulfinyl", 
"cycloalkylsulf^^ylalkyl'^"cycloalkylsulfonyl","cycloalkylsuIfonylalky^^ , 
"cycloalkoxy", "cycloalkoxyalkyl", "cycloaJkylalkoxy", "cycloalkenyloxy", 
"cycloalkenyloxyalkyl", "cycloalkylenedioxy", "halocycloalkoxy", 
"haJocyclpalkoxyalkyl-.-halocycloalkenyloxy", "halocycloalkenyloxyalkyl" 
"alkylthio", "haloalkylthio", "alkyisulfinyl", "amino", "oxy", "thio", "alkylamino", 
"arylamino", "aralkylamino", "arylsulfinyl", "arylsulfinylalkyl", "arylsulfonyl" 
"arylsulfonylalkyl", "heteroarylsulfinyl", "heteroarylsulf.nylalkyl". 
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•'heteroarylsulfonyl". "heteroarylsulfonylalkyr. "heteroaryiamino'\ 
"heteroarylaminoalkyl", "heteroaryloxy". "heteroaryloxylaJkyl". "aryloxy", 
"aroyl", "aralkanoyl", "aralkoxy". "aryloxyalkyl". "haloaryloxyalkyl". " 
"heteroaroyl". "heteroaralkanoyl". "heteroaralkoxy". "heteroaralkoxyalkyl". 
"arylthio", "arylthioalkyl". "alkoxyalkyl". "acyl" and "diacyl" groups defined 
above may optionally have 1 to 5 non-hydrido substituents such as perhaloaralkyl. 
aralkylsulfonyl, aralkylsulfonylalkyl. aralkylsulfinyl. araikylsulfinylalkyl. 
halocycloalkyl. halocycloalkenyl. cycloalkylsulfinyl, cycloalkylsulfinylalkyl. 
cycloalkylsuifonyl.cycloalkylsulfonylalkyl. heteroarylamino, N-heteroaryiamino- 
N-alkylamino, heteroarylaminoalkyl. heteroaryloxy. heteroaryloxylalkyl, 
haloalkylthio. alkanoyloxy, alkoxy, alkoxyalkyl. haloalkoxylalkyl. heteroaralkoxy. 
cycloalkoxy, cycloalkenyloxy, cycioalkoxyalkyl, cycloalkylalkoxy. 
cycloalkenyloxyalkyl, cycloalkylenedioxy. halocycloalkoxy. halocycloalkoxyalkyl. 
halocycloalkenyloxy, halocycloalkenyloxyalkyl, hydroxy, amino, thio. nitro. 
lower alkylamino. alkylthio. alkylthioalkyl. arylamino. aralkylamino. arylthio. 
arylthioalkyl. heteroaralkoxyalkyl, alkylsulfinyl. alkylsulfinylalkyl. 
arylsulfinylalkyl, arylsulfonylalkyl. heteroarylsulfinylalkyl, 
heteroarylsulfonylalkyl, alkylsulfonyl. alkylsulfonylalkyl, haloalkylsulfinylalkyl. 
haloalkylsulfonylalkyl, alkylsulfonamido. alkylaminosulfonyi. amidosulfonyl, ' 
monoalkyl amidosulfonyl. dialkyl amidosulfonyl. monoarylamidosulfonyl. 
arylsulfonamido. diarylamidosulfonyl. monoalkyl monoaryl amidosulfonyl, 
arylsulfinyl, arylsulfonyl, heteroarylthio. heteroarylsulfinyl. heteroarylsulfonyl. 
alkanoyl, alkenoyl, aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyl, 
alkyl. alkenyl, alkynyl. alkenyloxy. alkenyloxyalky. alkylenedioxy, 
haloalkylenedioxy, cycloalkyl, cycloalkylalkanoyl. cycloalkenyl. lower 
cycloalkylalkyl, lower cycloalkenylalkyl. halo, haloalkyl, haloalkenyl, haloalkoxy, 
hydroxyhaloalkyl, hydroxyaralkyl. hydroxyalkyl, hydoxyheteroaralkyl, 
haloalkoxyalkyl, aryl, aralkyl, aryloxy, aralkoxy. aryloxyalkyl, saturated 
heterocyclyl, partially saturated heterocyclyl, heteroaryl, heteroaryloxy, 
heteroaryloxyalkyl, arylalkyl, heteroarylalkyl, arylalkenyl. heteroarylalkenyl, 
carboxyalkyl, carboalkoxy, alkoxycarbonyl. carboaraikoxy. carboxamido, 
carboxamidoalkyl, cyano, carbohaloalkoxy. phosphono. phosphonoalkyl, 
diaralkoxyphosphono. and diaralkoxyphosphonoalkyl. 

The term "spacer" can include a covalent bond and a linear moiety 
having a backbone of 1 to 7 continous atoms. The spacer may have 1 to 7 
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atoms of a univalent or multi-valent chain. Univalent chains may be constituted 
by a radical selected from =C(H)-. =C(R, 7 )-. -0-. -S-. -S(O)-. 

-S(0) 2 -, -NH-, -N(R 17 K -N=. -CH(OH)-. =C(OH)-, -CH(OR, 7 )-, 

=C(OR, 7 )-. and -C(0)- wherein R 17 is selected from alkyl. alkenyl. alkynyl. 
aryl. heteroaryl. aralkyl. aryloxyalkyl. alkoxyalkyl. alkylthioalkyl. 
arylthioalkyl, cycloalkyl,cycloalkylalkyl. haloalkyl. haloalkenyl, 
haloalkoxyalkyl, perhaloaralkyl, heteroarylalkyl. heteroaiyloxyalkyl. 
heteroarylthioalkyi. and heteroarylalkenyl. Multi-valent chains may consist of 
a straight chain of 1 or 2 or 3 or 4 or 5 or 6 or 7 atoms or a straight chain of 1 
or 2 or 3 or 4 or 5 or 6 atoms with a side chain. The chain may be constituted 
of one or more radicals selected from: lower alkylene. lower alkenyl. -O-, -0- 
CH 2 -. -S-CH r . -CH 2 CH r . ethenyl, -CH=CH(OH)-. 

-OCH 2 0-, -0(CH 2 ) 2 0-, -NHCH 2 -, -OCH(R 17 )0-, -0(CH 2 CHR 17 )0-, 
-OCF z O-, -0(CF 2 ) 2 0-, -S-, -S(O)-, -S(0) 2 -. -N(H)-, -N(H)0-. 
-N(R 17 )0-, -N(R 17 H -C(0)-, -C(0)NH-. -C(0)NR 17 -, -N=. -OCH 2 -, 
-SCH 2 -, S(0)CH 2 -. -CH 2 C(OK -CH(OH)-. =C(OH)-, -CH(OR, 7 )-, 
=C(OR 17 )-, S(0) 2 CH 2 -, and -NR J7 CH 2 - and many other radicals defined 
above or generally known or ascertained by one of skill-in-the art. Side chains 
may include substituents such as I to 5 non-hydrido substituents such as 
perhaloaralkyl, aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfinyl, 
aralkylsulfinylalkyl, halocycloalkyl. halocycloalkenyl, cycloalkylsulfinyl, 
cycloalkylsulfinylalkyl.cycloalkylsulfonyl.cycloalkylsulfonylalkyl. 
heteroarylamino, N-heteroarylamino-N-alkylamino, heteroarylaminoalkyl, 
heteroaryloxy, heteroaryloxylalkyl, haloalkylthio, alkanoyloxy. alkoxy, 
alkoxyalkyl, haloalkoxylalkyl. heteroaralkoxy, cycloalkoxy, cycloalkenyloxy, 
cycloalkoxyaJkyl, cycloalkylalkoxy. cycloalkenyloxyalkyl, 
cycloalkylenedioxy, halocycloalkoxy. halocycloalkoxyalkyl, 
halocycloalkenyloxy. halocycloalkenyloxyalkyl, hydroxy, amino, thio, nitro. 
lower alkylamino, alkylthio, alkylthioalkyl, arylamino, aralkylamino, arylthio, 
arylthioalkyl, heteroaralkoxyalkyl. alkyisulfinyl, alkylsulflnylalkyl, 
arylsulfmylalkyl, arylsulfonylalkyl. heteroarylsulfinylalkyl, 
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heteroarylsulfonylalkyh alkylsulfonyl. alkylsulfonylalkyl, 
haloalkylsulfinylalkyKhaloalkylsulfonylalkyl.alkylsulfonamido. 
alkylaminosulfonyl, amidosulfonyi. monoalkyl amidosulfonyl. dialkyl 
amidosulfonyl, monoarylamidosulfonyL arylsulfonarnido, 
5 diarylamidosulfonyl, monoalkyl monoaiyl amidosulfonyl, arylsulfinyl, 

arylsulfonyl. heteroarylthio. heteroarylsulfinyl. heteroarylsulfonyL alkanoyl. 
alkenoyi, aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyL haioalkanoyl. 
alkyL alkenyl, alkynyl, alkenyloxy. alkenyioxyalky. alkylenedioxy, 
haloaikylenedioxy, cycloalkyl, cycloalkenyl. lower cycloalkylalkyK lower 
10 cycloalkenylalkyl, halo, haloalkyl, haloaikenyl, haloalkoxy, hydroxy haioalky I, 
hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaralkyl, haloalkoxyalkyl, aryl, 
aralkyi, aryloxy, aralkoxy, aryloxyalkyl. saturated heterocyclyl, partially 
saturated heterocyclyl, heteroaryh heteroaryloxy, heteroaryloxyalkyl. arylaikyl, 
heteroaryialkyl, arylalkenyl, heteroarylalkenyh carboxyalkyl, carboalkoxy. 
15 carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, carbohaloalkoxy, 
phosphono, phosphonoalkyl, diaralkoxyphosphono, and 
diaralkoxyphosphonoalkyl. 

Chiral compounds of the present invention have a hydroxyl group 
substitutent on a chiral carbon of the alkanol and propanol compounds of the 
20 present invention specifically in the R-stereoisomeric configuration based on the 
Cahn-Ingold-Prelog convention for stereoisomeric carbon atoms. The R- 
stereoisomeric configuration compounds of the present invention may optionally 
have one or more additional chiral carbons present in each compound. The R- 
stereoisomeric configuration compounds of the present invention can exist in ^ 
25 tautomeric, geometric, and other stereoisomeric forms. The present invention 

having a hydroxyl group substitutent on a chiral carbon of the alkanol and propanol 
compounds in the R-stereoisomeric configuration contemplates all such forms of 
said invented compounds, including cis- and trans-geometric isomers, E- and Z- 
geometric isomers, diastereomers, and other mixtures thereof, as falling within the 
30 scope of the invention. Pharmaceutically acceptable sales of such tautomeric, 
geometric or stereoisomeric forms are also included within the invention. The 
standard definitions for the Cahn-Ingold-Prelog convention and stereochemical 
system can be found in Pure Applied Chemistry, 1976, Vol. 45, pages 15-30 and 
Cahn et a]., Angewandte Chemie International Edition English, 1966, Vol. 5, 
35 pages 385-415. 

The terms "cis" and "trans" denote a form of geometric isomerism in 
which two carbon atoms connected by a double bond will each have a 
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hydrogen atom on the same side of the double bond ("cis") or on opposite 
sides of the double bond ("trans"). 

Some of the compounds described contain alkenyl groups, and are 
meant to include both cis and trans or "E" and "Z" geometric forms. 
5 Some of the compounds described contain one or more stereocenters in 

addition to said hydroxyl group substitutent on a chiral carbon of the alkanol 
and propanol compounds in the R-stereoisomeric configuration and are meant 
to include R ? S, and mixtures of R and S forms for each additional stereocenter 
present. 

10 Some of the compounds described herein may contain one or more 

ketonic or aldehydic carbonyl groups or combinations thereof alone or as part 
of a heterocyclic ring system. Such carbonyl groups may exist in part or 
principally in the "keto" form and in part or principally as one or more "enol" 
forms of each aldehyde and ketone group present. Compounds of the present 
15 invention having aldehydic or ketonic carbonyl groups are meant to include 
both "keto" and "enol" tautomeric forms. 

Some of the compounds described herein may contain one or more 
amide carbonyl groups or combinations thereof alone or as part of a 
heterocyclic ring system. Such carbonyl groups may exist in part or principally 
20 in the "keto" form and in part or principally as one or more "enol" forms of 

each amide group present Compounds of the present invention having amidic 
carbonyl groups are meant to include both "keto" and "enol" tautomeric forms. 
Said amide carbonyl groups may be both oxo (C=0) and thiono (C=S) in type. 
Some of the compounds described herein may contain one or more 
25 imine or enamine groups or combinations thereof. Such groups may exist in 
part or principally in the "imine" form and in part or principally as one or more 
"enamine" forms of each group present. Compounds of the present invention 
having said imine or enamine groups are meant to include both "imine" and 
"enamine" tautomeric forms. 
30 The following general synthetic sequences are useful in making the 

present invention. Abbreviations used in the schemes are as follows: "AA" 
represents amino acids, "BINAP" represents 2,2'-bis(dipheny!phosphino)- 
l.T-binaphthyl, w Boc n represents tert-butyloxycarbonyl. "BOP" represents 
benzotriazol-l-yl-oxy>tris-(dimethylamino), "bu" represents butyl, "dba" 
35 represents dibenzylideneacetone, "DCC" represents 1,3- 

dicyclohexylcarbodiimide, "D1BAH" represents diisobutylaluminum hydride, 
"DIPEA" represents diisopropylethylamine, "DMF M represents 
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10 



15 



20 



dimethylformamide. "DMSCT represents dimethylsulfoxide. "Fmoc" 
represents 9-fluorenyJmethoxycarbonyL "LDA" represents lithium 
diisopropylamide, "PHTH" represents a phthaloyl group, M pnZ" represents 4- 
nitrobenzyloxycarbonyl, "PTC" represents a phase transfer catalyst, "p-TsOH" 
represents paratoluenesulfonic acid, "TBAF' represents tetrabutylammonium 
fluoride, TBTIT represents 2-(IH-benzotriozole-l-yl)-lJ.33-tetramethyl 
uranium tetrafluoroborate, "TEA" represents triethylamine, "TFA" represents 
trifluoroacetic acid. 4 THF' represents tetrahydrofuran, "TMS" represents 
trimethylsilyl, and W Z" represents benzyloxycarbonyl. 

The present invention comprises a pharmaceutical composition 
comprising a therapeutically-efTective amount of a compound of Formulas I-H, 
I-HP, I-C, I-CP, I-HPC, Cycio I-H, Cyclo I-C, and Cyclo I-CP in 
association with at least one pharmaceutically-acceptable carrier, adjuvant or 
diluent. 

The present invention also comprises a treatment and prophylaxis of 
coronary artery disease and other CETP-mediated disorders in a subject, 
comprising administering to the subject having such disorder a therapeutically- 
effective amount of a compound of Formula I-H: 

*6 



R 



J l J 2 

i i 



R7 



Re 




(I-H) 



or a phaimaceuticaliy-acceptable salt thereof, wherein R,, R,, R3, R 4 , R 5 , 
Rg. R 7 , R 8 , R 9 , R 10 , Rj R 12 , R, 3 , Rj4 , Rl5 Rj6 x Y and z flre 
defined above for the compounds of Formula I-H. 



as 
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As a further embodiment, compounds of the present invention of 
Formulas I-H, I-HP, I-C, I-CP, I-HPC, Cyclo I-H, Cyclo I-C. and Cyclo 1- 
CP or a pharmaceutically-acceptable salt thereof as defined above comprise a 
treatment and prophylaxis of coronary artery disease and other CETP-mediated 
5 disorders in a subject, comprising administering to the subject having such 
disorder a therapeutical ly-effective amount of compounds I-H. 1-HR 1-C. I- 
CP, I-HPC, Cyclo I-H, Cyclo I-C, and Cyclo I-CP of the present invention or 
a pharmaceutically-acceptable salt thereof. 

Compounds of Formulas I-H, I-HP, I-C, I-CP, I-HPC, Cyclo I-H, 
1 0 Cyclo I-C, and Cyclo I-CP are capable of inhibiting activity of cholesteryl ester 
transfer protein (CETP), and thus could be used in the manufacture of a 
medicament, a method for the prophylactic or therapeutic treatment of diseases 
mediated by CETP, such as peripheral vascular disease, hyperlipidaemia, 
hypercholesterolemia, and other diseases attributable to either high LDL and 
15 low HDL or a combination of both, or a procedure to study the mechanism of 
action of the cholesteryl ester transfer protein (CETP) to enable the design of 
better inhibitors. The compounds of Formula I-H would be also useful in 
prevention of cerebral vascular accident (CVA) or stroke. 

Also included in the family of compounds of Formula I-H, I-HP. I-C, 
20 I-CP, I-HPC, Cyclo I-H, Cyclo I-C, and Cyclo I-CP are the pharmaceutically- 
acceptable salts thereof. The term "pharmaceutically-acceptable salts" embraces 
salts commonly used to form alkali metal salts and to form addition salts of free 
acids or free bases. The nature of the salt is not critical, provided that it is 
pharmaceutical ly acceptable. Suitable pharmaceutically-acceptable acid addition 
25 salts of compounds of Formula 1-H may be prepared from inorganic acid or 
from an organic acid. Examples of such inorganic acids are hydrochloric, 
hydrobromic, hydroiodic, nitric, carbonic, sulfuric and phosphoric acid. 
Appropriate organic acids may be selected from aliphatic, cycloaliphatic, 
aromatic, araliphatic, heterocyclic, carboxylic and sulfonic classes of organic 
30 acids, examples of which are formic, acetic, propionic, succinic, glycolic, 
gluconic, lactic, malic, tartaric, citric, ascorbic, glucoronic, maleic. fumaric, 
pyruvic, aspartic, glutamic, benzoic, anthranilic, mesylic, salicylic, p- 
hydroxybenzoic, phenylacetic. mandeiic, embonic (pamoic), methanesulfonic, 
ethylsulfonic, benzenesulfonic, sulfanilic, stearic, cyciohexylaminosuifonic, 
35 algenic, galacturonic acid. Suitable pharmaceutically-acceptable base addition 
salts of compounds of Formula V-H include metallic salts made from 
aluminum, calcium, lithium, magnesium, potassium, sodium and zinc or 
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organic salts made from N.N'-dibenzylethyieneldiamine. choline, 
chloroprocaine. diethanolamine. ethylenediamine. meglumine (N- 
methylglucamine) and procain. All of these salts may be prepared by 
conventional means from the corresponding compound of Formula I-H by 
5 reacting, for example, the appropriate acid or base with the compound of 
Formula I-H. 

Also embraced within this invention is a class of pharmaceutical 
compositions comprising the active compounds of Formula I-H in association 
with one or more non-toxic, pharmaceutically-acceptable carriers and/or 
10 diluents and/or adjuvants (collectively referred to herein as "carrier" materials) 
and, if desired, other active ingredients. The active compounds of the present 
invention may be administered by any suitable route, preferably in the form of 
a pharmaceutical composition adapted to such a route, and in a dose effective 
for the treatment intended. The active compounds and composition may. for 
1 5 example, be administered orally, intravascuiarly. intraperitoneally, 
subcutaneously, intramuscularly or topically. 

For oral administration, the pharmaceutical composition may be in the 
form of, for example, a tablet, capsule, suspension or liquid. The 
pharmaceutical composition is preferably made in the form of a dosage unit 
20 containing a particular amount of the active ingredient. Examples of such 
dosage units are tablets or capsules. The active ingredient may also be 
administered by injection as a composition wherein, for example, saline, 
dextrose or water may be used as a suitable carrier. 

The amount of therapeutically active compounds which are 
administered and the dosage regimen for treating a disease condition with the 
compounds and/or compositions of this invention depends on a variety of 
factors, including the age, weight, sex and medical condition of the subject, the 
severity of the disease, the route and frequency of administration, and the 
particular compound employed, and thus may vary widely. 

The pharmaceutical compositions may contain active ingredients in the 
range of about 0.1 to 2000 mg. and preferably in the range of about 0.5 to 500 
mg. A daily dose of about 0.01 to 100 mg/kg body weight, and preferably 
between about 0.5 and about 20 mg/kg body weight, may be appropriate. The 
daily dose can be administered in one to four doses per day. 

The compounds may be formulated in topical ointment or cream, or as a 
suppository, containing the active ingredients in a total amount of, for example. 
0.075 to 30% w/w, preferably 0.2 to 20% w/w and most preferably 0.4 to 
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15% w/w. When formulated in an ointment, the active ingredients may be 
employed with either paraffinic or a water-miscible ointment base. 
Alternatively, the active ingredients may be formulated in a cream with an oil- 
m-water cream base. If desired, the aqueous phase of the cream base may 
5 include, for example at least 30% w/w of a polyhydric alcohol such as 

propylene glycol, butane- 1,3-dioL mannitol. sorbitol, glycerol, polyethylene 
glycol and mixtures thereof. The topical formulation may desirably include a 
compound which enhances absorption or penetration of the active ingredient 
through the skin or other affected areas. Examples of such dermal penetration 
10 - "enhancers inciude dimethylsulfoxide and related analogs. The compounds of 
this invention can also be administered by a transdermal device. Preferably 
topical administration will be accomplished using a patch either of the reservoir 
and porous membrane type or of a solid matrix variety. In either case, the 
active agent is delivered continuously from the reservoir or microcapsules 
15 through a membrane into the active agent permeable adhesive, which is in 

contact with the skin or mucosa of the recipient. If the active agent is absorbed 
through the skin, a controlled and predetermined flow of the active agent is 
administered to the recipient. In the case of microcapsules, the encapsulating 
agent may also function as the membrane. 
2 0 The oily phase of the emulsions of this invention may be constituted 

from known ingredients in a known manner. While the phase may comprise 
merely an emulsifier, it may comprise a mixture of at least one emulsifier with a 
fat or an oil or with both a fat and an oil. Preferably, a hydrophilic emulsifier 
is included together with a lipophilic emulsifier which acts as a stabilizer. It is 
15 also preferred to include both an oil and a fat. Together, the emulsifier(s) with 
or without stabilizer^) make-up the so-called emulsifying wax, and the wax 
together with the oil and fat make up the so-called emulsifying ointment base 
which forms the oily dispersed phase of the cream formulations. Emulsifiers 
and emulsion stabilizers suitable for use in the formulation of the present 
:0 invention include Tween 60, Span 80, cetostearyl alcohol, myristyl alcohol, 
glyceryl monostearate, and sodium iauryl sulfate, among others. 

The choice of suitable oils or fats for the formulation is based on 
achieving the desired cosmetic properties, since the solubility of the active 
compound in most oils likely to be used in pharmaceutical emulsion 
5 formulations is very low. Thus, the cream should preferably be a non-greasy, 
non-staining and washable product with suitable consistency to avoid leakage 
from tubes or other containers. Straight or branched chain, mono- or dibasic 
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alkyl esters such as di-isoadipate. isocetyl stearate. propylene glycol diesterof 
coconut fatty acids, isopropyl myristate. decyl oleate. isopropyl paJmitate. 
butyl stearate. 2-ethylhexyl palmitate or a blend of branched chain esters may 
be used. These may be used alone or in combination depending on the 
5 properties required. Alternatively, high melting point lipids such as white soft 
paraffin and/or liquid paraffin or other mineral oils can be used. 

For therapeutic purposes, the active compounds of this combination 
invention are ordinarily combined with one or more adjuvants appropriate to 
the indicated route of administration. If administered per os. the compounds 
10 " "may be admixed with lactose, sucrose, starch powder, cellulose esters of 
alkanoic acids, cellulose alkyl esters, talc, stearic acid, magnesium stearate, 
magnesium oxide, sodium and calcium salts of phosphoric and sulfuric acids, 
gelatin, acacia gum. sodium alginate, polyvinylpyrrolidone, and/or polyvinyl 
alcohol, and then tableted or encapsulated for convenient administration. Such 
1 5 capsules or tablets may contain a controlled-release formulation as may be 
provided in a dispersion of active compound in hydroxypropylmethyl 
cellulose. Formulations for parenteral administration may be in the form of 
aqueous or non-aqueous isotonic sterile injection solutions or suspensions. 
These solutions and suspensions may be prepared from sterile powders or 
2 0 granules having one or more of the carriers or diluents mentioned for use in the 
formulations for oral administration. The compounds may be dissolved in 
water, polyethylene glycol, propylene glycol, ethanol. com oil. cottonseed oil, 
peanut oil. sesame oil, benzyl alcohol, sodium chloride, and/or various 
buffers. Other adjuvants and modes of administration are well and widely 
25 known in the pharmaceutical art 

The present invention further comprises a process for the preparation of 
(R)-chiral compounds of Formulas I-H. I-HP, 1-C, I-CP. I-HPC, Cyclo I-H, 
Cyclo I-C, and Cyclo 1-CP by reacting suitable secondary amines with (R)- 
chiral forms of alcohols, epoxides, and cyclic sulfate esters. 
30 The present invention also comprises a process for the preparation of 

(R)-chiral compounds of Formulas I-H. I-HP. I-C. I-CP. I-HPC. Cyclo I-H, 
Cyclo I-C, and Cyclo I-CP by reacting a suitable secondary amine with a 
substantially stoichiometric amount of a (R)-chiral epoxide in the presence of a 
transition metal-based salt. 
35 The present invention also comprises a process for the preparation of 

(R)-chiral precursor compounds useful in the preparation of compounds of 
Formulas I-H. I-HP. I-C, I-CP, I-HPC. Cyclo I-H, Cyclo I-C. and Cyclo I- 
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CP by reacting a suitable primary amine with a substantially stoichiometric 
amount of a (R)-ch ira J epoxide with or without the presence of an added 
transition metal-based compound. 

All mentioned references are incorporated by reference as if here 



written. 



Although this invention has been described with respect to specific 
embodiments, the details of these embodiments arc not to be construed as 
limitations. 
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GENERAL SYNTHETIC PROCEDURES 

The compounds of the present invention can be synthesized for 
example, according to the following procedures of Schemes I through 15 
below, wherein the substituents are as defined for Formulas I-H I-HP I C I 
CP, I-HPC, Cyclo I-H, Cyclo I-C, and Cyclo I-CP above except where further 
noted. 

Synthetic Scheme 1 shows the preparation of compounds of formula 
XIIIA-H ("Secondary Heteroaryl Amines") which are intermediates in the 
preparation of the compounds of the present invention corresponding to 
Formula 1-H ("Generic Polycyclic Aryl and Heteroaryl (R)-Chiral Halogenated 
l-Subst.tutedamino-(n + l)-alkanols"), Formula I-HP ("Generic Polycyclic Aryl 
and Heteroaryl (R)-Chiral Halogenated I-Substitutedamino-2-propanoIs") 
Formula I-HPC ("Polycyclic Aryl-Heteroaryl (R)-Chiral Halogenated 1- ' 
Substitutedamino-2-Propanols"), Formula I-C ("Polycyclic Phenyl (R)-Chiral 
Halogenated l-Substitutedamino-(n+I)-AIkanoIs"), and Formula I-CP 
("Polycyclic Phenyl (R)-Chira. Halogenated l-Substitutedamino-2-Propanols") 
wherem A and Q are independently aryl and heteroaryl. Schemes I through 3 
token together, prepare l-substitutedamino-2-alkanols of the present invention' 
by add.t.on of a halogenated, oxygen containing precursor to a secondary 
amine to introduce an oxy containing alkyl group wherein the two "roups 
making up the secondary amine both are made up of aromatic groups or both 
groups contain aromatic rings wherein said aromatic rings maybe 0 to 2 aryl 
nngs and 0 to 2 heteroaryl rings. 

The "Generic Imine" corresponding to Formula XII can be prepared 
through dehydration techniques generally known in or adaptable from the art 
by reacting "Generic Amine-I" of Formula X with the "Generic Carbonyl 
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Compound" of Formula XI in Scheme I and subsequent specific examples. 
For example, when Z is a covalent bond, methylene, methine substituted with 
another subsitutent. ethylene, or another subsituent as defined in Formula l-H. 
the two reactants (X and XI) react by refluxing them in an aprotic solvent, such 
as hexane. toluene, cyclohexane. benzene, and the like, using a Dean-Stark 
type trap to remove water. After about 2-8 hours or until the removal of water 
is complete, the aprotic solvent is removed in vacuo to yield the "Generic 
Imine" of Formula XII. Alternately, when Z is an oxygen, the "Generic Imine" 
is an oxime derivative. Alternately, when Z is a nitrogen, the "Generic Imine" 
is a hydrazone derivative. Hydrazone type "Generic Imine" compounds are 
readily prepared from the corresponding hydrazine and the appropriate 
aldehyde or ketone type "Generic Carbonyl Compound". Suitable procedures 
for forming oxime and hydrazone imines are also described by Shriner. Fuson, 
and Curtin in The Systematic Indentification of Organic Compounds. 5th 
Edition, John Wiley & Sons, and by Fieser and Fieser in Reagents for Organic 
Synthesis, Volume 1, John Wiley & Sons, which are incorporated hereinly 
reference. 

The "Generic Secondary Amines" of Formula XIII can be prepared 
from the corresponding "Generic Imine" of Formula XII in several ways. For 
example, in one synthetic scheme (Reduction Method- 1). which is preferred 
when Z is a nitrogen, the "Generic Imine" hydrazone of Formula XII is 
partially or completely dissolved in lower alkanols containing sufficient organic 
acid or mineral acid as described in WO Patent Application No.9738973, 
Swiss Patent CH 441366 and U. S. Patent Nos. 3359316 and 3334017 .'which 
are incorporated herein by reference, and then hydrogenated at 0-100°C. more 
preferably 20-50°C, and most preferrably between 20-30°C and pressures of 
10-200 psi hydrogen or more preferrably between 50-70 psi hydrogen in the 
presence of a noble metal catalyst such as Pt0 2 . 

In another synthetic scheme (Reduction Method-2). which is preferrred 
when Z is a single bond or carbon, the "Generic Imine" of Formula XII is 
slurried in a lower alcohol such as ethanol. methanol or like solvent at 0-10°C 
and solid sodium borohydride is added in batches over 5-10 minutes at 0-10°C 
with stirring. The reaction mixture is stirred below 10°C for 30-90 minutes 
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and then is warmed gradually to 15-30°C After about 1-10 hours, the mixture 
is cooled and acid is added until the aqueous layer was just acidic (pH 5-7). 

In yet another synthetic scheme (Reduction Method-3). which is 
preferrred when Z is an oxygen, the "Generic Imine" oxime of Formula XII is 
5 slurried in a lower alcohol solvent such methanol or like solvent at 0-1 0°C and 
acidified to a pH less than 4. Solid sodium cyanoborohydride is added in 
batches over 30-90 minutes at 0-20°C with stirring and addition of a suitable 
organic or mineral acid to keep the pH at or below 4. The reaction mixture is 
stirred and wanned gradually to about 20-25°C After about 1-10 hours, the 
1 0 mixture is cooled and base added until the mixture was just slightly alkaline. 
The "Generic Secondary Amines" of Formula XIII can also be 
prepared, according to Scheme 1 by an alkylation procedures based on the 
nucleophilic substitution of bromides by amines. In one synthetic alkylation 
scheme (Alkylation Method- 1), a "Generic Amine-]" of Formula X is reacted 
15 with a "Generic Bromide-2" of Formula XXIII as described in Vogel's 

Textbook of Practical Organic Chemistry, Fifth Edition, 1989, pages 902 to 
905 and references cited therein all of which are incorporated herein by 
reference. In an alternate synthetic alkylation scheme (Alkylation Method-2), a 
"Generic Amine-2" of Formula XXII is reacted with a "Generic Bromide-2" of 
20 Formula XXIII in a method employing palladium catalyzed carbon-nitrogen 
bond formation. Suitable procedures for this conversion are described in 
Wagaw and Buchwald. J. Org. Chem.(1996), 61, 7240-7241, Wolfe, Wagaw 
and Buchwald, J. Am. Chem. Soc. (1996), 1 18, 7215-7216, and Wolfe and 
Buchwald, Tetrahedron Letters (1997), 38(36), 6359-6362 and references 
25 cited therein all of which are incorporated herein by reference. The preferred 
"Generic Bromide-2" of Formula XXIII are generally aryl bromides, aryl 
triflates, and heteroaryl bromides. 

The "Generic Amine- 1" and "Generic Amine-2" amines, 
hydroxylamines. and hydrazines, the "Generic Carbonyl Compound" 
3 0 aldehydes, ketones, hydrazones, and oximes, and "Generic Bromide- 1 " and 
"Generic Bromide-2" halides, tosylates, mesylates, triflates, and precursor 
alcohols required to prepare the "Generic Secondary Amine" compounds are 
available from commercial sources or can be prepared by one skilled in the art 
from published procedures. Commercial sources include but are not limited to 
35 Aldrich Chemical, TCI-America, Lancaster-Synthesis, Oakwood Products, 
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Acros Organics, and Maybridge Chemical. Disclosed procedures for "Generic 
Amine" amines, hydroxyzines, and hydrazines include Sheradsky and Nov, 
J. Chem. Soc, Perkin Trans. 1 (1980), (12), 2781-6: Marcoux, Dove, and 
Buchwald, J. Am. Chem. Soc. (1997), 119, 1053-9; Sternbach and Jamison, 
5 Tetrahedron Lett. (1981), 22(35), 3331-4; U. S. Patent No. 5306718: EP No. 
314435; WO No. 9001874; WO No. 90021 13; JP No. 053201 17: WO No. 
9738973; Swiss Patent No. CH 441366: U. S. Patents Nos. 3359316 and 
3334017: and references cited therein which are incorporated herein by 
reference. 

10 - - Synthetic Scheme 2 shows the preparation of the class of compounds 

of the present invention corresponding to Formula I-H ("Generic Poiycyclic 
Aryi and Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-(n+l)- 
alkanols"). Formula I-HP ("Generic Poiycyclic Aryl and Heteroaryl (R)-Chiral 
Halogenated l-Substitutedamino-2-propanols"), Formula 1-HPC ("Poiycyclic 
15 Aryl-Heteroaryl (R)-Chira! Halogenated l-Substitutedamino-2-Propanols"), 
Formula I-C ("Poiycyclic Phenyl (R)-Chira! Halogenated 1-Substitutedamino- 
(n+l)-Alkanols"), and Formula 1-CP ("Poiycyclic Phenyl (R)-Chiral 
Halogenated l-Substitutedamino-2-Propanols'') wherein A and Q are 
independently aryl and heteroaryl. 
2 0 Derivatives of "Generic Poiycyclic Aryl and Heteroaryl (R)-Chiral 

Halogenated l-Substitutedamino-(n+l)-alkanols", "Generic Poiycyclic Aryl 
and Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-2-propanoIs'\ 
. "Poiycyclic Aryl-Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-2- 
Propanols", "Poiycyclic Phenyl (R)-Chiral Halogenated 1-Substitutedamino- 
25 (n+l)-Alkanols*\ and "Poiycyclic Phenyl (R)-Chiral Halogenated 1- 

Substitutedamino-2-Propanols", in which the hetero atom (-O-) is attached to 
an alkyl group removed from the amine by two or more carbons are readily 
prepared by anion chemistry using the method of Scheme 2. The anion of 
"Generic Secondary Amine" amines, hydroxyiamines, and hydrazines of 
30 Formula XIII is readily formed by dissolving the specific amine, 

hydroxylamine, or hydrazine in an aprotic solvent, such as tetrahydrofuran, 
toluene, ether, dimethylformamide, and dimethylformamide, under anhydrous 
conditions. The solution is cooled to a temperature between -78 and 0°C, 
preferrably between -78 and -60°C, and the anion formed by the addition of at 
35 least one equivalent of a strong, aprotic, non-nucleophillic base, such as NaH 
or n-butyllithium under an inert atmosphere, for each acidic group present 



WO 00/18724 



PCT/US99/22120 



72 



Maintaining the temperature between -78 and 0°C preferrab! y between -78 and 



where M is a readily displaceable group such as chloride, bromide, iodide, 
tosylate, triflate, and mesylate and X is oxy. After allowing the reaction 
mixture to warm to room temperature, the reaction product is added to water, 
neutralized if necessary, and extracted with a water-immiscible solvent such as 
10 diethyl ether or methylene chloride. The combined aprotic solvent extract is 
washed with saturated brine, dried over drying agent such as anhydrous 
MgS04 and concentrated in vacuo to yield crude Formula I-H ("Generic 
Polycyclic Aryl and Heteroaryl (R)-Chiral HaJogenated 1-Substitutedamino- 
(n+l)-alkano!s"), Formula I-HP ("Generic Polycyclic Aryl and Heteroaryl (R)- 

15 Chiral Halogenated l-Substitutedamino-2-propanols"). Formula I-HPC 

("Polycyclic Aryl-Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-2- 
Propanols"), Formula I-C ("Polycyclic Phenyl (R)-Chiral Halogenated 1- 
Substitutedamino-(n+l)-AIkanols"). and Formula I-CP ("Polycyclic Phenyl 
(R)-Chiral Halogenated l-Subsututedamino-2-Propanols"). This material is 

2 0 purified, for example, by eluting through silica gel with a medium polar solvent 
such as ethyl acetate in a non-polar solvent such as hexanes to yield Formula I- 
H ("Generic Polycyclic Aryl and Heteroaryl (R)-Chiral Halogenated 1- 
Substitutedamino-(n+l)-alkanols"), Formula I-HP ("Generic Polycyclic Aryl 
and Heteroaryl (R)-Chiral Halogenated ^SubsUtutedamino-2-p^opanoIs ,, ), 

2 5 Formula I-HPC ("Polycyclic Aryl-Heteroaryl (R)-Chiral Halogenated 1 - 

Substitutedamino-2-Propanols"), Formula I-C ("Polycyclic Phenyl (R)-Chiral 
Halogenated l-Substitutedamino-(n+l)-Alkanols"), and Formula I-CP 
("Polycyclic Phenyl (R)-Chiral Halogenated l-Substitutedamino-2- 
Propanols"). Products are structurally confirmed by low and high resolution 

30 mass spectrometry and NMR. 



-60°C with suitable cooling, an appropriate alky! halide. alkyl 

benzenesulfonate such as a alkyl tosylate. alkyl mesylate, alkyl triflate or 
similar alkylating reagent of the general structure: 



5 
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Compounds of Formula (XXX). which can be used to prepare the 
"Polycyclic Phenyl (R)-Chiral Halogenated l-Substitutedamino-(n+l)- 
Alkanol" compounds of Tables 3 and 4. are given in Table 2. Reagents la and 
2a in Table 2 are prepared from the corresponding alcohols. (R)-Chiral alcohol 
precursors to la. 2a, and similiar alcohols that can be envisioned by one of 
inventive skill can be obtained from the corresponding racemic mixture of the 
R-enatiomerand S-enantiomer by separation procedures using preparative gas 
chromatography and high pressure liquid chromatography using chiral 
chromatographic columns. The tosylates of chiral alcohols and racemic 
mixtures are readily obtained by reacting the corresponding alcohol with tosyl 
chloride using procedures found in House's Modern Synthetic Reactions. 
Chapter 7, W. A. Benjamin, Inc., Shriner. Fuson, and Curtin in The 
Systematic Indentification of Organic Compounds. 5th Edition. John Wiley & 
Sons, and Fieser and Fieser in Reagents for Organic Synthesis. Volume 1. 
15 John Wiley & Sons, which are incorporated herein by reference. 

Formula I-H ("Generic Polycyclic Aryl and Heteroary! (R)-Chiral 
Halogenated I-Substitutedamino-(n+l)-alkanols"). Formula I-HP ("Generic 
Polycyclic Aryl and Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-2- 
propanols"). Formula I-HPC ("Polycyclic Aryl-Heteroaryl (R)-Chiral 
20 Halogenated I-Substitutedamino-2-Propanols"), Formula I-C ("Polycyclic 
Phenyl (R)-Chiral Halogenated l-Substitutedamino-(n+l)-Alkanols"). and 
Formula I-CP ("Polycyclic Phenyl (R)-Chiral Halogenated 1- 
Substitutedamino-2-Propanols") compounds can also be prepared using the 
method of Scheme 2 through the use of racemic (XXX) as described followed 
by preparative separation of the R-enantiomer from the S-enatiomer using 
chiral chromatographic procedures such as preparative gas chromatography and 
high pressure liquid chromatography using readily available chiral 
chromatographic columns and procedures. 

A preferred procedure for Formula I-HP ("Generic Polycyclic Aryl and 
30 Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-2-propanols"), 
Formula I-HPC ("Polycyclic Aiyl-Heteroaiyl (R)-Chiral Halogenated 1- 
Substitutedamino-2-Propanols"), and Formula I-CP ("Polycyclic Phenyl (R)- 
Chiral Halogenated l-Substitutedamino-2-Propanols") compounds is the novel 
inventive Method A of Scheme 3. (R)-Chiral oxirane reagents useful in 
35 Method A are exemplified, but not limited to those in Table 1 . Formula I-HP 
("Generic Polycyclic Aiyl and Heteroaryl (R)-Chiral Halogenated 1- 
Substitutedamino-2-propanols"). Formula I-HPC ("Polycyclic Aryl-Heteroatyl 



25 
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(R)-Chiral Halogenated l-Subsntutedamino-2-Propanols'). and Formula l-CP 
("Polycyclic Phenyl (R)-Chiral Halogenated l-Substitutedamino-2-Propanols") 
compounds are prepared by reacting "Generic Secondary Amine" amines, 
hydroxylamines. and hydrazines of Formula XIII with (R)-chiral oxiranes of 
the type listed in Table 1 and represented by the general structure: 




Oxiranes having a specific stereochemical arrangement of R, . R 2 and R 3 can be 
prepared using chiral procedures such as those published in 1995 by 
Ramachandran. Gong, and Brown in the Journal of Organic Chemistry. Vol. 60, 
pages 41 to 46; cited references also detail alternate procedures to prepare chiral and 
achiral epoxides, which are incorporated herein by reference. For example, the 
specific preparation of *-(+)- 1,1,1 -trifluoro-2.3-epoxypropane. 

' "S^g a Procedure adopted from H.C.Brown et al. (J. Org. 
Chem. 60, 41-46, (1995)). is accomplished as described in Example 4. Many 
of the epoxides summarized in Table 1 can be prepared in the (R)-configuration 
using procedures analogous to that given above for /?-(+)- 1,1.1 -trifluoro-2.3- 
epoxypropane. 

In some cases, achiral oxiranes of (XX) can be prepared from the 
corresponding alkenes by reaction of epoxidation reagents such as meta- 
chloroperbenzoic acid (MCPBA) and similar type reagents readily selectable by 
a person of skill-in-the-art with alkenes. Fieser and Fieser in Reagents for 
Organic Synthesis, John Wiley & Sons provides, along with cited references, 
numerous suitable epoxidation reagents and reaction conditions, which are 
incorporated herein by reference. These achiral oxiranes can be reacted in an 
25 identical manner to that described for (R)-chiral oxiranes with "Generic 

Secondary Amine" amines, hydroxylamines, and hydrazines of Formula XIII 
to afford racemic compounds structurally identical to those of Formula I-HP, 
Formula I-HPC. and Formula I-C but with the corresponding (S) chiral 
configuration present in an equivalent amount. Formula I-HP ("Generic 
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Poiycyciic Aryl and Heteroaryl (R)-Chiral Haiogenated I-Substitutedamino-2- 
propanols"). Formula I-HPC ("Poiycyciic Aryi-Heteroaryl (R)-Chiral 
Haiogenated I-Substitutedamino-2-Propanols"), and Formula I-CP 
("Poiycyciic Phenyl (R)-Chiral Haiogenated l-Substitutedamino-2-Propanols") 
5 compounds can be obtained by preparative chiral chromatography of said 
racemic mixtures to obtain the (R)-chiral configuration of Formula 1-HR 
Formula I-HPC, and Formula I-CP substantially free of the (S)-chirai 
configuration enantiomer. Alternatively, achiral oxiranes may be separated by 
chiral preparative chromatography into their respective (R)-Chirai and (S)- 

10 Chiral enantiomers and the (R)-Chira! enantiomer reacted to afford Formula I- 
HP ("Generic Poiycyciic Aryl and Heteroaryl (R)-Chiral Haiogenated 1- 
Substitutedamino-2-propanols")< Formula I-HPC ("Poiycyciic Aryl -Heteroaryl 
(R)-Chiral Haiogenated I-Substitutedamino-2-Propanols"). and Formula I-CP 
("Poiycyciic Phenyl (R)-Chiral Haiogenated l-Substitutedamino-2-PropanoIs") 

15 compounds. 
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Table I. Structure of (R)-Chiral Oxirane Reagents. 
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Table 1. (continued) Structure of (R)-Chiral Oxirane Reagents. 
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A mixture of a "Generic Secondary Amine" amine, hydroxylamine. or 
hydrazine of Formula XIII and an excess of a haiogenated oxirane of (R)-chiral 
configuration of Formula XX are stirred and heated to 4O-90°C for 5 to 48 

hours in a tightly capped or contained reaction vessel. More preferably, a 
5 Lewis acid such as a transition metal-based salts (for example, ytterbium 

triflate, hafnium triflate. scandium triflate. neodynium triflate, gadolium triflate, 
and zirconium triflate) in methylene chloride, tetrahydrofuran, or. more 
preferably, acetonitrile is added to speed up the reaction to a total time of 4 to 
18 hours, improve yields, to permit the reaction temperature to be reduced to 
10 15-65°C. and to use a smaller excess of haiogenated oxirane. When a Lewis 
acid is used, the reaction should be carried out under inert, anhydrous 
conditions using a blanket of dry nitrogen or argon gas. After cooling to room 
temperature and testing the reaction mixture for complete reaction by thin layer 
chromatography or high pressure liquid chromatography (hplc). the reaction 
15 product is added to water and extracted with a water immiscible solvent such as 
diethyl ether or methylene chloride. (Note: If the above analysis indicates that 
reaction is incomplete, heating should be resumed until complete with the 
optional addition of more of the oxirane). The combined aprotic solvent extract 
is washed with saturated brine, dried over drying agent such as anhydrous 
20 MgS0 4 and concentrated in vacuo to yield crude Formula I-HP ("Generic 

Polycyclic Aryl and Heteroaryl (R)-Chiral Haiogenated l-Substitutedamino-2- 
propanols"), Formula I-HPC ("Polycyclic Aryl-Heteroaryl (R)-Chiral 
Haiogenated I-Substitutedamino-2-Propanols"), and Formula I-C ("Polycyclic 
Phenyl (R)-Chiral Haiogenated l-Substitutedamino-2-Propanols") compounds. 
25 This material is purified by eluting through silica gel with 5-40% of a medium 
polar solvent such as ethyl acetate in a non-polar solvent such as hexanes to 
yield Formula I-HP ("Generic Polycyclic Aryl and Heteroaryl (R)-Chiral 
Haiogenated l-Substitutedamino-2-propanols"), Formula I-HPC ("Polycyclic 
Aryl-Heteroaryl (R)-Chiral Haiogenated l-Substitutedamino-2-Propanols"), 
30 and Formula 1-C ("Polycyclic Phenyl (R)-Chiral Haiogenated 1 - 

Substitutedamino-2-Propanols") compounds. Products are tested for purity by 
HPLC. If necessary, the Formula I-HP ("Generic Polycyclic Aryl and 
Heteroaryl (R)-Chiral Haiogenated l-Substitutedamino-2-propanoIs"), 
Formula I-HPC ("Polycyclic Aryl-Heteroaryl (R)-Chiral Haiogenated 1- 
35 Substitutedamino-2-Propanols"), and Formula I-C ("Polycyclic Phenyl (R)- 
Chiral Haiogenated l-Substitutedamino-2-Propanols") compounds are purified 
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by additional chromatography or recrystallization. Products are structurally 
confirmed by low and high resolution mass spectrometry and NMR. Examples 
of specific Formula I-HP ("Generic Polycyclic Aryl and Heteroaryl (R)-Chiral 
Halogenated I-Substitutedamino-2-propanols"). Formula I-HPC ("Polycyclic 
Aryl-Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-2-Propanols"). 
and Formula I-C ("Polycyclic Phenyl (R)-Chiral Halogenated 1- 
Substitutedamino-2-Propanols") compounds prepared are summarized in the 
Examples 1 through 44, and Example Tables 1 through 12. 

Formula I-HP ("Generic Polycyclic Aryl and Heteroaryl (R)-Chiral 
Halogenated l-Substitutedamino-2-propanols"), Formula I-HPC ("Polycyclic 
Aryl-Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-2-Propanols"), 
and Formula I-C ("Polycyclic Phenyl (R)-Chiral Halogenated I - 
Substitutedamino-2-Propanols") compounds can further be prepared in an 
alternate manner to procedures disclosed above and in Schemes 1. 2. and 3. 
Schemes 9 and 10 detail such procedures to prepare aminopropanol 
compounds of the present invention by initial formation of an halogenated, 
oxygen containing primary aikylamine XVL ("Generic Substituted 
Alkylamine"). Said halogenated, oxygen containing primary aikylamine XVL, 
formed in Scheme 9, is itself converted to secondary amines, VLX-H 
("Heteroaryl Alkyl Amine) and VLX ("Phenyl Alkyl Amine"), using 
procedures disclosed above. Primary alkylamine XVL is first reacted with an 
aldehydic or ketonic carbonyl compound, XI-AH ("Heteroaryl Carbonyl") with 
azeotropic distillation tofoim imine, VL-H ("Heteroaryl Imine"). Said imine 
VL-H is then reduced with or without prior isolation by Reduction Methods I , 
2 or 3 as disclosed above and in Scheme 1 to yield secondary amine, VLX-H 
("Heteroaiyl Alkyl Amine). Said secondary amine VLX-H can be converted 
according to Scheme 10 to give Formula I-HP ("Generic Polycyclic Aryl and 
Heteroaryl (R)-Chiral Halogenated 1 -Substitutedamino-2-propanols") and 
Formula I-HPC ("Polycyclic Aryl-Heteroaryl (R)-Chiral Halogenated 1- 
30 Substitutedamino-2-Propanols") and Formula I-C ("Polycyclic Phenyl (R)- 
Chira! Halogenated 1 -Substitutedamino-2-Propanols") compounds. Using 
similar Schemes, VLX can be converted to Formula I-C ("Polycyclic Phenyl 
(R)-Chiral Halogenated l-Substitutedamino-2-Propanols") compounds. 
Compounds of this invention in which one aromatic substituent is aryl and the 
other aromatic substitutent is heteroaryl can be readily prepared by reacting 
VLX-H with an aralkyl bromide or aryl bromide instead of using an 
heteroaralkyl bromide or heteroaryl bromide. Similarly, compounds of this 
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invention in which one aromatic substituent is aryl and the other aromatic 
substitutent is heteroaryl can be readily prepared by reacting VLX with an 
heteroaryl bromide or heteroaralky! bromide instead of using an aryl bromide 
or an aralkyl bromide. 
5 Formula I-HP ("Generic Polycyclic Aryl and Heteroaryl (R)-Chiral 

Halogenated l-Substitutedamino-2-propanols"), Formula I-HPC ("Polycyclic 
Aryl-Heteroaryl (R)-Chiral Halogenated I-Substitutedamino-2-Propanois"), 
and Formula I-C ("Polycyclic Phenyl (R)-Chiral Halogenated 1- 
Substitutedamino-2-Propanols") compounds can further be prepared in an 
10 alternate manner to procedures disclosed above and in Schemes 1, 2, 3. 9, and 
10. Schemes 13, 14, and 15 detail alternate procedures to prepare (R)-Chiral 
Halogenated l-Substitutedamino-2-propanols" compounds of the present 
invention by initial formation of an halogenated, oxygen containing secondary 
alkylamines VLX and VLXX ("Phenyl Alkylamines") and VLXX-O ("Phenyl 
15 Oxy Alkylamines"). Said secondary alkylamines VLX and VLXX ("Phenyl 
Alkylamines") and VLXX-O ("Phenyl Oxy Alkylamines") can be converted 
according to Schemes 13, 14, and 15 to Formula I-HP ("Generic Polycyclic 
Aryl and Heteroaryl (R)-Chiral Halogenated i-Substitutedamino-2- 
propanols"), Formula I-HPC ("Polycyclic Aryl-Heteroaryl (R)-Chiral 
2 0 Halogenated I -Substitutedamino-2-Propanols"), and Formula I-C ("Polycyclic 
Phenyl (R)-Chiral Halogenated l-Substitutedamino-2-Propanols") compounds 
by reaction with appropriate aromatic halides such as aryl bromides and 
heteroaryl bromides as desired. 

Formula I-HP ("Generic Polycyclic Aryl and Heteroaryl (R)-Chiral 
25 Halogenated 1 -Substitutedamino-2-propanols"), Formula I-HPC ("Polycyclic 
Aryl-Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-2-Propanols"), 
and Formula I-C ("Polycyclic Phenyl (R)-Chiral Halogenated 1- 
Substitutedamino-2-PropanoIs") compounds can further be prepared in an 
alternate manner to procedures disclosed above and in Schemes 1, 2, 3, 9, 10, 
30 13, 14, and 15. Another alternate procedure to prepare "(R)-Chiral 

Halogenated l-Substitutedamino-2-propanols" compounds of the present 
invention can be achieved by reacting secondary amines of Formula XIIIA-H 
("Secondary Heteroaryl Amines") and Formula XIII-A ("Secondary Phenyl 
Amines") with certain cyclic sulfates. Cyclic sulfates useful in the preparation 
35 of "(R)-Chiral Halogenated 1 -Substitutedamino-2-propanoIs" compounds of 
Formulas I-HP, I-HPC, and I-CP have a halogenated or haloalkoxy carbon 
adjacent to the cyclic sulfate. Some cyclic sulfates useful for the preparation of 
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"(R)-Chiral Halogenated l-Substitutedamino-2-propanoIs ? - compounds of 
Formulas I-HP. I-HPC, and I-CP have been described by K. P. M. 
Vanhessche and K. B. Sharpless in Chem. Eur. J. 1997. Vol. 3. No. 4. pages 
5 17-522 and references cited therein. (2R)-(+)-3.3.3-Trifluoro-l,2- 
propanediol can be prepared as described in the reference cited immediately 
above from 3,3,3-trifluoropropene followed by separation from the 
predominating (2S)-(-)-3,3,3-trifluon>-l,2-propanediol. Alternatively, (2R)- 
(+)-3,3,3-Trifluoro-l,2-propanediol can be prepared by hydrolysis of (2R)- 
(+)-3.3,3-Trifluoro-2,3-epxoypropane analogous to the procedure described 
By described by McBee and Burton in J. Am. Chem. Soc, 1952, Vol. 74. 
page 3022. (2R)-(+)-3,3,3-Trifluoro-1.2-propanediol is converted by reaction 
with a slight excess of sulfuryl chloride in the presence of 2.5 molar 
equivalents of imidazole, methylene chloride solvent, and at a temperature of - 
20 °C to give the desired (4R)-(+)-4-trif]uoromethyl-2,2-dioxo-I,3.2- 
dioxathiolane. Reaction of other (R)-Chiral haloalkyl or haloalkoxyalkyl 
substituted 1,2-ethanediols can afford the corresponding (4R)-substituted-2,2- 
dioxo-1 ,3,2-dioxathioIanes. Reaction of (4R)-(+)^-trif1uoromethyl-2,2- 
1,3,2-dioxathiolane or another (4R)-substituted-2.2-dioxo-l ,3.2-dioxathiolane 
with a secondary amine of Formula XI1IA-H ("Secondary Heteroaiyl Amines") 
and Formula XIII-A ("Secondary Phenyl Amines") in an anhydrous polar, 
non-protic solvent such as tetrahydrofuran or acetonitrile at 25-60 °C until the 
reaction is complete can afford the mono-sulfate ester of a compound of 
Formulas I-HP, I-HPC, and I-CP. Removal of the solvent followed by 
addition of diethyl ether and excess 20% aqueous sulfuric acid can lead to a 
25 precipitant of the crude mono-sulfate ester of a compound of Formulas I-HP, I- 
HPC, and I-CP. This precipitant can be filtered, the solid can be washed with 
ether, it can be resuspended in aqueous 20% sulfuric acid, and can be heated to 
80-95 °C to give an aqueous solution of the sulfate salt of crude a compound 
of Formulas I-HP, I-HPC, and I-CP. Neutralization of the aqueous solution, 
extraction with a water immiscible solvent such as diethyl ether or methylene 
chloride, drying the organic solvent over anhydrous magnesium sulfate, and 
removal of solvent can afford a compound of Foimulas 1-HP. I-HPC, and I- 
CP. Compounds of Formulas I-HP. I-HPC, and I-CP can be purified as 
described previously. By using a wide variety of (R)-Chiral diols, secondary 
amines of Formula XIIIA-H ("Secondary Heteioaryl Amines") and Formula 
XIII-A ("Secondary Phenyl Amines"), and reaction conditions described 



20 



30 



35 



WO 00/18724 



PCT/US99/22120 



95 

herein, a large variety of compounds of Formulas I-HP, I-HPC and I-CP may 
be prepayable. 

A particularly useful procedures to prepare Formula I-H ("Generic 
Polycyclic Aryl and Heteroaryl (R)-Chiral Halogenated 1-Substitutedamino- 
5 (n+1 )-alkanols"). Formula I-HP ("Generic Polycyclic Aryl and Heteroaryl (R)- 
Chiral Halogenated I-Substitutedamino-2-propanols")« Formula I-HPC 
("Polycyclic Aryl-Heteroaryl (R)-Chiral Halogenated I-Substitutedamino-2- 
Propanoic Formula I-C ("Polycyclic Phenyl (R)-Chiral Halogenated 1- 
Substitutedamino-(n+l)-Alkanols"), and Formula I-CP ("Polycyclic Phenyl 

10 - (R)-Chiral Halogenated l-Substitutedamino-2-Propanols") compounds of the 
present invention in which the heteroaryl group is directly bonded is disclosed 
in Schemes 1 1 and 12. An halogenated, hydroxy containing primary 
alkylamine XVL ("Generic Substituted Alkylamine") formed according to 
Scheme 9 is itself converted by reaction with LXXI-AH ("Heteroaryl Halide") 

15 to afford secondary amine VLXX-H ("Heteroaryl Secondary Amine) using 
procedures disclosed in Scheme 1 1 and above. VLXX-H is converted to 
Formula I-HP ("Generic Polycyclic Aryl and Heteroaryl (R)-Chiral 
Halogenated I-Substitutedamino-2-propanoIs"), Formula I-HPC ("Polycyclic 
Aryl-Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-2-Propanols"), 

20 and Formula I-CP ("Polycyclic Phenyl (R)-Chiral Halogenated 1- 

Substitutedamino-2-PropanoIs") compounds by alkylation chemistry with an 
aralkyl bromide or aralkyloxyalkyl bromide using either of two procedures 
disclosed in Scheme 12. Isolation and purification is effected as disclosed 
previously. 

25 Formula I-H ("Generic Polycyclic Aryl and Heteroaryl (R)-Chiral 

Halogenated l-Substitutedamino-(n+l)-aIkanols"), Formula I-HP ("Generic 
Polycyclic Aryl and Heteroaryl (R)-Chiral Halogenated I-Substitutedamino-2- 
propanols"), Formula I-HPC ("Polycyclic Aryl-Heteroaryl (R)-Chiral 
Halogenated l-Substitutedamino-2-Propanols"), Formula 1-C ("Polycyclic 

30 Phenyl (R)-Chiral Halogenated l-Substitutedamino-fa+O-Alkanols"), and 
Formula I-CP ("Polycyclic Phenyl (R)-Chiral Halogenated 1- 
Substitutedamino-2-PropanoIs") compounds can themselves serve as 
intermediates for conversion to additional compounds of this invention. 
Compounds of Formulas I-H, I-HP, I-C, I-CP, I-HPC and others of the 

3 5 present invention useful as intermediates include those in which the R 7 position 
substituent in Formulas I-H, I-HP, I-C, I-CP, and I-HPC is a bromo group, 
hydroxyl group, sulfhydryl group, bromomethyl or other bromoalkyl groups, 
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nitro group, amino group, methoxycarbonyl or other alkoxy carbonyl groups, 
cyano group, or acyl group. Other preferred compounds of Formulas 1-H. I- 
HP, I-C, I-CP, I-HPC and the present invention useful as intermediates 
include those in which the R, 0 position substituent is a bromo group, hydroxyi 
5 group, sulfhydryl group, bromomethyl or other bromoalky! groups, nitro 
group, amino group, methoxy carbonyl or other alkoxy carbonyl groups, 
cyano group, or acyl groups. Other compounds of Formulas I-H. I-HP. 1-C, I- 
CP, 1-HPC and the present invention useful as intermediates include those in 
which one or more of , R 7 , R i , , and R 12 substituents in Formula VII is a 
10 bromo group, hydroxyi group, sulfhydryl group, bromomethyl or other 
bromoalkyl groups, nitro group, amino group, methoxy carbonyl or other 
alkoxy carbonyl groups, cyano group, or acyl groups. 

A 3-bromo substituent at the R 7 position in Formula I-CP ("Polycyclic 
3-Bromophenyl (R)-Chiral Halogenated l-Substitutedamino-2-Propanols") 
15 compounds can be reacted with a phenol to afford, as described in Examples, 
3-phenoxy compounds of the present invention of Formula I-CP ("Polycyclic 
3-Phenoxyphenyl (R)-Chiral Halogenated l-Substitutedamino-2-Propanols"). 

A 3-bromo substituent at the R 7 position in Formula I-HP and I-HPC 
("Polycyclic 3-Bromophenyl amd 3-Bromoheteroaryl/Aryl-Heteroaryl (R)- 
20 Chiral Halogenated l-Substitutedamino-2-Propanols") can, as shown in 
Scheme 4, be reacted with a phenol to afford, as described in Examples, 
additional compounds of the present invention of Formula I-HP and I-HPC 
("Polycyclic 3-Aryloxyaiyl, 3-Heteroaryloxyaiyl, 3-Heteroaryloxyheteroaryl, 
3-Aryloxyheteroaryl , 3-Arylthioaryl, 3-Heteroarylthioaryl, 3- 
25 Heteroaiylthioheteroaiyi, and 3-Aiylthioheteroaryl Aryl amd Heteroaryl/Aryi- 
Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-2-Propanols"). 

A 3-bromo substituent at the R 7 position in Formula I-CP ("Polycyclic 
3-Bromophenyl (R)-Chiral Halogenated I-Substitutedamino-2-Propanols") can 
be reacted, as shown in Scheme 7, with an aryl borinate or an aryl tin.to 
30 afford, as described in Examples, additional compounds of the present 

invention of Formula I-CP ("Polycyclic 3-ArylphenyI (R)-Chiral Halogenated 
1 -Substitutedamino-2-PropanoIs"). 

Scheme 8 discloses the conversion of a 3-bromo substituent at the R 7 
position in Formula I-CP ("Polycyclic 3-Bromophenyl (R)-Chiral Halogenated 
35 I -Substitutedamino-2-Propanols M ) compounds by reaction with a primary or 
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secondary amine to afford, as described in Examples, additional compounds 
of the present invention of Formula I-CP ("Poly cyclic 3- R 22 aminophenyI (R)- 
Chiral Halogenated l-Substitutedamino-2-Propanols"). 

Conversion of a 3-bromo substituent at the R 10 position in Formula I- 
5 CP ("Polycyclic 3-Bromophenyl (R)-Chirai Halogenated 1 -Substitutedamino- 
2-Propanols") compounds by reaction with an aryi borinate can afford, as 
described in Examples, additional compounds of the present invention of 
Formula 1-CP ("Polycyclic 3-AryIphenyl (R)-Chiral Halogenated 1- 
Subsututedamino-2-Propanols"). 

10 Conversion of a 3-bromo substituent at the Rj 0 position in Formula 1- 

CP ("Polycyclic 3-Bromophenyl (R)-Chiral Halogenated 1-Substitutedamino- 
2-Propanols") compounds by reaction with a heteroaryl dibutyl tin compound 
can afford, as described in Examples, additional compounds of the present 
invention of Formula 1-CP ("Polycyclic 3-Heteroaryl phenyl (R)-Chiral 

15 Halogenated l-Substimtedamino-2-Propanols"). 

Conversion of a 3-bromomethyi substituent at the R 7 position in 
Formula 1-CP ("Polycyclic 3-Bromomethylphenyl (R)-Chiral Halogenated 1- 
Substitutedamino-2-PropanoIs") by reaction with an aryl borinate can afford, 
as described in Examples, additional compounds of the present invention of 

2 0 Formula I-CP ("Polycyclic 3-Aryl methyl phenyl (R)-Chiral Halogenated 1 - 

Substitutedamino-2-PropandIs"). 

Scheme 5 discloses the conversion of a 3-hydroxyI substituent at the R 7 
position in Formula I-HP and I-HPC ("Polycyclic 3-Hydroxyphenyi amd 3- 
Hydroxyheteroaryl/Aryl-Heteroaryl (R)-Chiral Halogenated 1- 

25 Substitutedamino-2-PropanoIs") by reaction with an aryl bromide or heteroaryl 
bromide to afford, as described in Examples, additional compounds of the 
present invention of Formula I-HP and I-HPC ("Polycyclic 3-AryloxyaryI, 3- 
Heteroaryloxyaryl, 3-Heteroaryloxyheteroaryl, and 3-Aryloxyheteroaryl Aryl- 
Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-2-Propanols")- 

30 Conversion of a 3-hydroxyl substituent at the R 7 position in Formula I- 

CP ("Polycyclic 3-Hyroxyphenyl (R)-Chiral Halogenated 1 -Substitutedamino- 
2-Propanols") compounds by reaction with an aryl bromide can afford, as 
described in Examples, additional compounds of the present invention of 
Formula I-CP ("Polycyclic 3-Phenoxyphenyl (R)-Chiral Halogenated 1- 

3 5 Substitutedamino-2-Propanols"). 
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Conversion of a 3-hydroxyl substituent at the R 7 position in Formula I- 
HPand I-HPC CTolycyclic 3-Hydroxyphenyl amd 3-Hydroxyheteroaryl/Aryl- 
Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-2-PropanoIs") 
compounds by reaction with an aralkyl bromide or heteroaralkyl bromide can 
5 afford, as described above for Scheme 5 and in Examples, additional 

compounds of the present invention of Formula I-HPand I-HPC CTolycyclic 
3-Aralkyloxyaryl, 3-Heteroaralkyloxyaryl. 3-Heteroaralkyloxyheteroaryl, and 
3-Ara!kyloxyheteroaryl Aryl-Heteroaryl (R)-Chiral Halogenated I- 
SubsMutedamino-2-PropanoIs"). 
10 Conversion of a 3-hydroxyl substituent at the R 7 position in Formula I- 

CP CTolycyclic 3-Hyroxyphenyl (R)-Chiral Halogenated 1-Substitutedamino- 
2-Propanols") compounds by reaction with an aralkyl bromide can afford, as 
described in Examples, additional compounds of the present invention of 
Formula I-CP CTolycyclic 3-Aralkyloxyaryl (R)-Chiral Halogenated I- 
15 Substitutedamino-2-Propanols"). 

Conversion of a 3-hydroxyl substituent at the R 7 position in Formula I- 
CP ("Polycyclic 3-Hyroxyphenyl (R)-Chiral Halogenated I-Substitutedamino- 
2-Propanols") compounds by reaction with an R, r bromide can afford, as 
described in Examples, additional compounds of the present invention of 
20 Formula I-CP CTolycyclic 3- R I7 -oxyaryI (R)-Chiral Halogenated 1- 
Substitutedamino-2-Propanols")- 

Conversion of a 3-thio substituent at the R 7 position in Formula I-CP 
CTolycyclic 3-thiophenyI (R>ChiraI Halogenated l-Substitutedamino-2- 
Propanols") compounds by reaction with an R 17 -bromide can afford, as 
25 described in Examples, additional compounds of the present invention of 
Formula 1-CP CTolycyclic 3- R, 7 thiaaryl (R)-Chiral Halogenated 1- 
Substitutedamino-2-Propanols"). "Polycyclic 3- R l7 thiaaryl (R)-Chiral 
Halogenated l-Substitutedamino-2-Propanols" can be oxidized to sulfonyl 
compounds of Formula I-CP CTolycyclic 3- R I7 sulfony I phenyl (R)-Chiral 
30 Halogenated l-Substitutedamino-2-PropanoIs"). 

Conversion of a 3-nitro substituent at the R 7 position in Formula I-CP 
CTolycyclic 3-Nitrophenyl (R)-Chiral Halogenated I-Substitutedamino-2- 
Propanols") compounds by hydrogenation can afford, as described in 
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Examples, additional compounds of the present invention of Formula I-CP 
("Polycyciic 3-Aminophenyl (R)-Chira) Haiogenated 1 -Substitutedamino-2- 
Propanols"). "Polycyciic 3-Aminophenyl (R)-Chiral Haiogenated 1- 
Substitutedamino-2-PropanoIs" can be acylated to acyl amide compounds of 
Formula I-CP ("Polycyciic 3-R I7 -C(0)amidophenyl (R)-Chiral Haiogenated 1- 
Substitutedamino-2-PropanoIs"). 

Conversion of a 3-amino substituent at the R 7 position in Formula I-CP 
("Polycyciic 3-Aminophenyl (R)-Chira! Haiogenated l-Substitutedamino-2- 
Propanols") compounds by reaction with carbonyl compounds can afford, as 
described in Examples, additional compounds of the present invention of 
Formula I-CP ("Polycyciic 3-(Saturated Nitrogen Heterocycl-lyl)aryl (R)- 
Chiral Haiogenated l-Substitutedamino-2-Propanols" and ("Polycyciic 3- 
(Unsaturated Nitrogen Heterocycl-lyl)aryl (R)-Chirai Haiogenated 1- 
Substitutedamino-2-Propanols"). 

Conversion of a 3-methoxycarbonyl substituent at the R 7 position in 
Formula I-CP ("Polycyciic 3-Carbomethoxy phenyl (R)-Chiral Haiogenated 1- 
Substitutedamino-2-Propanols") compounds by reaction with animation 
reagents can afford, as described in Examples, additional compounds of the 
present invention of Formula 1-CP ("Polycyciic 3-CarboxamidophenyI (R)- 
Chiral Haiogenated l-Substitutedamino-2-PropanoIs"). 

Con version of a 3-cyano substituent at the R 7 position in Formula I-CP 
("Polycyciic 3-Cyanopheny! (R)-Chiral Haiogenated I-Substitutedamino-2- 
Propanols") compounds by reaction with organometallic reagents can afford, 
as described in Examples, additional compounds of the present invention of 
Formula I-CP ("Polycyciic 3-AcyIphenyl (R)-Chiral Haiogenated 1- 
Substtutedamino-2-PropanoIs M ). Said "Polycyciic 3-AcyIphenyI (R)-Chiral 
Haiogenated l-Substimtedamino-2-Propanols" can be reduced to hydroxyl 
compounds of Formula I-CP ("Polycyciic 3-hydroxysubstitutedmethylphenyi 
(R)-Chiral Haiogenated l-Substitutedamino-2-Propanols"). 

Conversion of a 3-methoxycarbonyl substituent at the R I0 position in 
Formula I-CP ("Polycyciic 3-Carbomethoxyphenyl (R)-Chiral Haiogenated 1- 
Substitutedamino-2-PropanoIs") compounds by reaction with animation 
reagents can afford, as described in Examples, additional compounds of the 
present invention of Formula I-CP "Polycyciic 3-Carboxamdopheny! (R)- 
Chiral Haiogenated l-Subsmutedamino-2-PropanoIs"). 
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Conversion of a 3-methoxycarbonyl substituent at the R, 0 position in 
Formula I-CP ("Polycyclic 3-Carbomethoxy phenyl (R)-Chiral Halogenated 1- 
Substitutedamino-2-Propanols") compounds by reaction with an 
organometaliic reagent can afford, as described in Examples, additional 
compounds of the present invention of Formula I-CP "Polycyclic 3-(bis- R 20 - 

hydroxymethyl)aryl (R)-Chiral Halogenated l-Substitutedamino-2- 
Propanols"). 

Conversion of a 3-methoxycarbonyl substituent at the R, 0 position in 
Formula I-CP ("Polycyclic 3-Carbomethoxyphenyl (R)-Chiral Halogenated 1- 
Substitutedamino-2-Propanols") compounds by reaction with lithium 
aluminum hydride can afford, as described in Examples, additional 
compounds of the present invention of Formula I-CP ("Polycyclic 3- 
Hydroxymethylphenyl (R)-Chiral Halogenated I-Substitutedamino-2- 
Propanols"). 

Conversion of a 3-methoxycarbonyl substituent at the R, 0 position in 
Formula I-CP ("Polycyclic 3-Carbomethoxyphenyl (R)-Chiral Halogenated I- 
Substitutedamino-2-Propanols") compounds by reaction with an alkylation 
reagent can afford, as described in Examples, additional compounds of the 
present invention of Formula I-CP ("Polycyclic 3-(bis- R 2 ,- 

hydroxymethyOphenyl (R)-Chiral Halogenated 1 -Substitutedamino-2- 
Propanols"). 

Conversion of a 3-methoxycarbonyl substituent at the R, 0 position in 
Formula I-CP ("Polycyclic 3-Carbomethoxyphenyl (R)-Chiral Halogenated I- 
Substitutedamino-2-Propanols") compounds by reaction intially with an 
amidation reagent and then an R 20 -organometallic reagent can afford, as 
described in Examples, additional compounds of the present invention of 
Formula I-CP ("Polycyclic 3-( R 20 -carbonyl)phenyl (R)-Chiral Halogenated I- 
Substitutedamino-2-Propanols"). 

Formula I-H ("Generic Polycyclic Aryl and Heteroaryl (R)-Chiral 
Halogenated l-Substitutedamino-(n+l)-alkanols"), Formula I-HP ("Generic 
Polycyclic Aryl and Heteroaryl (R)-Chiral Halogenated I-Substitutedamino-2- 
propanols"). Formula I-HPC ("Polycyclic Aryl-Heteroaryl (R)-Chital 
Halogenated l-Substitutedamino-2-PropanoIs"), Formula I-C ("Polycyclic 
Phenyl (R)-Chiral Halogenated l-Substitutedamino-(n+l)-AlkanoIs").and 
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Formula I-CP ("Polycyclic Phenyl (R)-Chiral Halogenated 1- 
Substitutedamino-2-Propanols") and other compounds of this invention 
posssessing hydroxy!, thiol, and amine functional groups can be converted to a 
wide variety derivatives. The hydroxy! group, wherein R, 6 is a hydrogen and 
5 X is oxy, of compounds of Formulas I-H, I-HP, I-HPC. I-C and I-CP can 
be readily converted to esters of carboxylic. sulfonic, carbamic, phosphonic. 
and phosphoric acids. Acylation to form a carboxylic acid ester is readily 
effected using a suitable acylating reagent such as an aliphatic acid anhydride or 
acid chloride. The corresponding aryl and heteroaryl acid anhydrides and acid 
10 chlorides can also be used. Such reactions are generally carried out using an 
amine catalyst such as pyridine in an inert solvent. In like manner, compounds 
of Formulas I-H. I-HP, I-C, I-CP, I-HPC, Cyclo I-H. Cyclo 1-C. and Cyclo 
I-CP that have at least one hydroxy! group present in the form of an alcohol or 
phenol can be acylated to its corresponding esters. Similarly, carbamic acid 
15 esters (urethans) can be obtained by reacting any hydroxyl group with 

isocyanates and carbamoyl chlorides. Sulfonate, phosphonate, and phosphate 
esters can be prepared using the corresponding acid chloride and similar 
reagents. Compounds of Formulas I-H, I-HP, I-C, 1-CP. I-HPC, Cyclo I-H, 
Cyclo I-C, and Cyclo I-CP that have at least one thiol group present can be 
20 converted to the corresponding thioesters derivatives analogous to those of 
alcohols and phenols using the same reagents and comparable reaction 
conditions. Compounds of Formulas I-H, I-HP, I-C, I-CP, I-HPC, Cyclo I- 
H, Cyclo I-C, and Cyclo I-CP that have at least one primary or secondary 
amine group present can be converted to the corresponding amide derivatives. 
25 Amides of carboxylic acids can be prepared using the appropriate acid chloride 
or anhydrides with reaction conditions analogous to those used with alcohols 
and phenols. Ureas of the corresponding primary or secondary amine can be 
prepared using isocyanates directly and carbamoyl chlorides in the presence of 
an acid scavenger such as triethylamine or pyridine. Sulfonamides can be 
prepared from the corresponding sulfonyl chloride in the presence of aqueous 
sodium hydroxide. Suitable procedures and methods for preparing these 
derivatives can be found in House's Modern Synthetic Reactions, W. A. 
Benjamin, Inc., Shriner, Fuson, and Curtin in The Systematic Indentification 
of Organic Compounds, 5th Edition, John Wiley & Sons, and Fieser and 
Fieser in Reagents for Organic Synthesis, Volume 1, John Wiley & Sons. 
Reagents of a wide variety that can be used to derivatize hydroxyl, thiol, and 
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amines of compounds of Formulas I-H. I-HP. I-C, I-CP. I-HPC. Cyclo I-H. 
Cyclo I-C, and Cyclo I-CP are available from commerical sources or the 
references cited above, which are incorporated herein by reference. 

Formula I-H ("Generic Polycyclic Aryl and Heteroaryl (R)-Chiral 
Halogenated I-Substitutedamino-(n+l)-alkanols"), Formula I-HP ("Generic 
Polycyclic Aryl and Heteroaryl (R)-Chiral Halogenated I-Substitutedamino-2- 
propanols"), Formula I-HPC ("Polycyclic Aryl-Heteroaryl (R)-Chiral 
Halogenated l-Substitutedamino-2-Propanols"), Formula I-C ("Polycyclic 
Phenyl (R)-Chiral Halogenated l-Substitutedamino-(n+l)-AlkanoIs"),and 
Formula I-CP ("Polycyclic Phenyl (R)-Chiral Halogenated 1- 
Substitutedamino-2-Propanols") and other compounds of this invention 
posssessing hydroxyl, thiol, and amine functional groups can be alkylated to a 
wide variety derivatives. The hydroxyl group, wherein R 16 is a hydrogen and 
X is oxy, of compounds of Formulas I-H, I-HP, I-C, I-CP. I-HPC, Cyclo I- 
H, Cyclo I-C, and Cyclo I-CP can be readily converted to ethers. Alkylation to 
form an ether is readily effected using a suitable alkylating reagent such as an 
alkyl bromide, alkyl iodide or alkyl sulfonate. The corresponding aralkyl, 
heteroaralkyl, alkoxyalkyl, aralkyloxyalkyl, and heteroaralkyloxyalkyl 
bromides, iodides, and sulfonates can also be used. Such reactions are 
generally carried out using an alkoxide forming reagent such as sodium 
hydride, potassium t-butoxide, sodium amide, lithium amide, and n-butyl 
lithium using an inert polar solvent such as DMF, DMSO, THF, and similar, 
comparable solvents. In like manner, compounds of Formulas I-H, I-HP, I-C, 
I-CP, I-HPC, Cyclo I-H, Cyclo I-C, and Cyclo I-CP that have at least one 
hydroxyl group present in the form of an alcohol or phenol can be alkylated to 
their corresponding ethers. Compounds of Formulas I-H, I-HP, I-C, I-CP, I- 
HPC, Cyclo I-H, Cyclo I-C, and Cyclo I-CP that have at least one thiol group 
present can be converted to the corresponding thioether derivatives analogous 
to those of alcohols and phenols using the same reagents and comparable 
reaction conditions. Compounds of Formulas I-H, I-HP, I-C, 1-CP, I-HPC, 
Cyclo I-H, Cyclo I-C, and Cyclo I-CP that have at least one primary, 
secondary or tertiary amine group present can be converted to the 
corresponding quaternary ammonium derivatives. Quaternary ammonium 
derivatives can be prepared using the appropriate bromides, iodides, and 
sulfonates analogous to those used with alcohols and phenols. Conditions 
involve reaction of the amine by warming it 
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with the alkylating reagent with a stoichiometric amount of the amine (i.e.. one 
equivalent with a tertiary amine, two with a secondary, and three with a 
primary). With primary and secondary amines, two and one equivalents, 
respectively, of an acid scavenger are used concutrently. Tertiary amines can 
5 be preparedfrom the corresponding primary or secondary amine by reductive 
alkylation with aldehydes and ketones using reduction methods 1. 2, or 3 as 
shown in Scheme 1. Suitable procedures and methods for preparing these 
derivatives can be found in House's Modern Synthetic Reactions. W. A. 
Benjamin. Inc.. Shriner. Fuson, and Curtin in The Systematic Indentification 
10 of Organic Compounds, 5th Edition, John Wiley & Sons, and Fieser and 
Fieser in Reagents for Organic Synthesis, Volume 1, John Wiley & Sons. 
Perfluoroalkyl derivatives can be prepared as described by DesMarteau in J. 
Chem. Soc. Chem. Commun. 2241 (1998). Reagents of a wide variety that 
can be used to derivatize hydroxy!, thiol, and amines of compounds of 
Formulas I-H. I-HP. I-C, I-CP, I-HPC, Cyclo I-H, Cyclo 1-C. and Cyclo I- 
CP are available from commerical sources or the references cited above, which 
are incorporated herein by reference. 

Formula I-H ("Generic Polycyclic Aryl and Heteroaryl (R)-Chiral 
Halogenated l-Substitutedamino-(n+l)-alkanols"), Formula 1-HP ("Generic 
Polycyclic Aryl and Heteroaryl (R)-Chiral Halogenated l-Substitutedamino-2- 
propanols"), Formula I-HPC ("Polycyclic Aryl-Heteroaryl (R)-Chiral 
Halogenated l-Substitutedamino-2-Propanols"), Formula I-C ("Polycyclic 
Phenyl (R)-ChiraJ Halogenated l-Substitutedamino-(n+l)-Alkanols"), and 
Formula I-CP ("Polycyclic Phenyl (R>Chiral Halogenated 1- 
25 Substitutedamino-2-Propanols") and certain other compounds of this invention 
can be converted, according to Scheme 6, to the corresponding cyclic 
derivatives represented by 'Tricyclic terr^-oxydkylamines" and exemplified 
by Formulas Cyclo I-H ("Polycyclic Aryl and Heteroaryl (R)-Chiral 
Halogenated (N+l)-Cycloazaalkoxy"), Cyclo I-C ("Polycyclic Aryl Phenyl 
(R)-Chiral Halogenated (N+l)-Cycloazaalkoxy") and Cyclo I-CP ("Polycyclic 
Phenyl Phenyl (R)-ChiraJ Halogenated Cycloazaalkoxy"). The hydroxyl 
group, wherein R, 6 is a hydrogen and X is oxy, of compounds of Formulas 
I-H, I-HP, I-C, I-CP, and I-HPC can be cyclized to corresponding cyclic 
ethers. Compounds suitable for cyciization will normally have at least one 
leaving group within 5 to 10 continuous atoms of the hydroxyl group wherein 
R J6 is a hydrogen and X is oxy. Most preferrably the leaving group will be 



20 



30 



35 



WO 00/18724 



PCI7US99/22120 



10 



15 



20 



25 



30 



104 

within 5 to 7 atoms of the hydroxy! group so as to form a 6 to 8 membered 
ring heteroatom containing ring. When the leaving group is part of an aromatic 
ring system, the leaving group will be preferrably in an ortho position. 
Suitable leaving groups generally include haJides. sulfates, sulfonates, 
trisubsituted amino, disubstituted sulfonium. diazonium. and like. and. in the 
case of aromatic systems, also includes nitro, alkoxy, aryloxy, heteroaryloxy. 
and alkylthio. 

The cyclization reaction to foim 'Tricyclic temorv-oxyalkylamines" of 
Formulas Cyclo I-H, Cyclo I-C and Cyclo I-CP can be accomplished by 
aromatic and aliphatic nucleophilic substitution reactions such as those 
disclosed in March's Advanced Organic Chemistry, 4th Edition. John Wiley & 
Sons, especially at pages 293-412 and 649-658 and the references cited 
therein, which are incorporated herein by reference. Hydroxyl containing 
suitably substituted compounds can be converted to a cyclic analog by heating a 
suitably substituted compound under anhydrous conditions in a suitable 
solvent, such as dimethylformamide, dimethylsulfoxide, N-methylpyrrolidone, 
tetraglyme, or hexamethylphosphoramide, in the presence of a suitable base 
such as potassium carbonate, cesium carbonate, sodium hydroxide, potassium 
reniory-butoxide, or lithium diisopropylamide. Alternately, sodium amide in 
anhydrous ammonia solvent can be used. Temperatures in the range of -20 °C 
to 200 6 C can be used for time periods of 30 minutes to more than 24 hours. 
The preferred temperature can be selected by standard synthetic chemical 
technique balancing maximum yield, maximum purity, cost, ease of isolation 
and operation, and time required. Isolation of the 'Tricyclic tertiary- 
oxyalkylamines" can be effected as described above for other tertiary- 
oxyalkyiamines. Representative 'Tricyclic rmw/y-oxyalkylamines" prepared 
using the methodology described above are included in Table 5. 

The following examples are provided to illustrate the present invention 
and are not intended to limit the scope thereof. Those skilled in the art will 
readily understand that known variations of the conditions and processes of the 
following preparative procedures can be used to prepare these compounds. 
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Table 5. Structure of Substituted Tricyclicf^man-2-oxyaIkyiamines. 
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Table 5. (cont.) Structure of Substituted Tricyclic rerriary-2-oxyalkylamines. 
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Table 5. (cont.) Structure of Substituted Tricyclic /eman'-2-oxyalkylamines. 
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Scheme 1 
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Akylation Method-2 : 
Pd 2 (dba) 3 + Base 
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Scheme 3 



R 6 
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<> K 1>. - R 7 



Secondary 
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R 4 J X (XIIIA-H) 



R 15 -Z 



R 9 
I 



*14 



*13 



Method A: 



R 



1, A ? 




(XX) 



60-90°C 

CH 3 CN 
Lewis Acid 



R 



11 



12 



Method B: 
1. NaH or n-BuLi 
Aprotic Solvent 
-78°C 

/— ^ (XX) 



*S\ '/l. ' R 7 



R 15 -Z 




R 9 

I 



/ 



»4 N x*10 



R i R 2 R 3^ 14 T 



l 13 



J 4 

R 12 



41 



I-HP/I-HPC: (Generic Polycyclic Aryl and 
Heteroaryl/Aryl-Heteroaryl (R) -Chiral 
Halogenated 1-Substitutedamino- 
2-Propanols; R 16 = H) 
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I-HP/I-HPC: (Generic Polycyclic 3-Aryloxyaryl, 
3-Heteroaryloxyaryl , 3-Heteroaryloxyheteroaryl , 
3-Aryloxyheteroaryl, 3-Arylthioaryl, 
3-Heteroarylthioaryl , 3-Heteroarylthioheteroaryl , 
3-Arylthioheteroaryl Aryl and Heteroaryl /Aryl- 
Heteroaryl (R)-Chiral Halogenated 
l-Substitutedamino-2-Propanols ) 



X = 0 and S 



<16- 




Scheme 



*6 
I 



R„ 



*16- 




Cu 2 ( trif late ) 2 • Benzene 

2 equivalents of Aryi-OH, 
Aryl-SH, Heteroaryl-OH, 
or Heteroaryl -SH 
2.5 eqv. Cs 2 C0 3 
2.5 eqv. 1 -Naphthoic Acid 
4A Molecular Sieves 
Dimethylacetamide/toluene 

105 °C/10-14 Days 
R 9 



I-HP/I-HPC: (Generic Polycyclic 3-Bromo Aryl and 
Heteroaryl/Aryl-Heteroaryl (R) -Chiral 
Halogenated l-Substitutedamino-2-Propanols ) 
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Scheme 5 

I-HP/I-HPC: (Generic Polycyclic 3-Aryloxyaryl, 
3 -He teroary loxyary 1 3 -Ary loxy heteroary 1 
or 3 -Heteroary loxyhe teroary 1 
Aryl-Heteroaryl (R)-Chiral Halogenated 
l-Substitutedamino-2-Propanols ) 



Do— 





Cu 2 ( trif late ) 2 • Benzene 
1 equiv, of aryl bromide 

or heteroary 1 bromide 
1.4 eqiuv. Cs 2 C0 3 

Ethyl acetate/toluene 
105 °C/3-10 Days 



J 4 



* 2 ^3 



^12 
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I-HP/i-HPC: (Generic Polycyclic 3-Hydroxy Aryl 
and He teroary 1 /Aryl-Heteroaryl (R)-Chiral 
Halogenated l-Substitutedamino-2-Propanols ) 



WO 00/18724 



PCT/US99/22120 



113 




Cyclo I -CP: (Polycyclic Phenyl Phenyl 
(R)-Chiral Halogenated 
Cycloazaalkoxy) 
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Scheme 7 



I-CP: (Polycyclic 3-Arylphenyl 

Phenyl (R)-Chiral Halogenated 
l-Substitutedamino-2-Propanols ) 




LiCl 
Heat 

PdCl 2 (Ph 3 P) 2 
Aryl-Sn(n-Bu) 4 
Toluene r 




Pd(Ph 3 P) 4 
Aryl-B(OH) 2 

Toluene 
2 M Na 2 C0 3 
Ethanol 



*16- 



"15 r "9 

V A Y _A/ Rl ° 



*12 



I -CP : ( Polycyclic 3-Bromophenyl 

Phenyl (R)-Chiral Halogenated 
l-Substitutedamino-2-Propanols ) 
NOTE: Use of Heteroaryl-B(OH) 2 will give 

the heteroarylmethyl analog of I-CP, 
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I-CP: (Polycyclic 3-R 22 -aminophenyl Phenyl (R)-Chiral 
Halogenated l-Substitutedamino--2-Propanols ) 

(R 22 )2 



^16" 




Scheme 8 



R 22~P r ^ rnar Y or secondary amine 
Pd ( dba ) 3 /R- ( + ) -BINAP 
2.5 eqiuv. Cs 2 C0 3 
Toluene/100 °C/l-2 Days 



<16' 




I-CP: (Polycyclic 3-Bromo- 
phenyl Phenyl (R)-Chiral 
Halogenated 

1- Substitutedamino- 

2- Propanols) 

*9 



R22 is selected independently from any one or two 
of the following groups: hydrido, hydroxy, aryloxy, 
alkyl, alkenyl, alkynyl, aryl, aralkyl, 
alkoxyalkyl, aralkoxyalkyl f alkylsulf inylalkyl, 
haloalkyl, haloalkenyl, halocycloalkyl, 
halocycloalkoxy , halocycloalkoxyalkyl , 
arylsulf inylalkyl, arylsulfonylalkyl, alkylamino 
cycloalkylsulf inylalkyl , cycloalkylsuf onylalkyl , 
heteroarylsulf onylalkyl , heteroarylsulf inylalkyl , 
aralkylsulf inylalkyl, aralkylsulf onylalkyl, 
hydroxyalkyl, amino, alkoxy , alkylsulf onylalkyl, 
aralkylthioalkyl, heteroaralkylthioalkyl , 
heteroaryloxyalkyl , alkenyloxyalkyl ,haloalkoxy, 
haloalkoxyalkyl, haloalkenyloxyalkyl , heteroaryl, 
halocycloalkenyloxyalkyl, heteroarylalkyl , 
aryloxyalkyl, halocycloalkenyl, and 
heteroarylthioalkyl . 



WO 00/1 8724 



PCT7US99/22120 



116 



Scheme 9 
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Scheme 10 



% ^ Heteroaryl Alkyl 
Amine (VLX-H) 



R 2 NH 
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I -HP/ I-HPC ; (Generic Polycyclic 

Heteroaryl/Aryl-Heteroaryl (R)-Chiral 
Halogenated l-Substitutedajriino-2-Propanols ) 
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Scheme 11 



*16" 




2 equiv.NaH or n-BuLi 
Aprotic Solvent 
-78, then up to 150 °C 



Heteroaryl Halide 
(LXXI-AH) 

M = Br or CI; 

or D4 = O, N, or S 



Heteroaryl Secondary 
Amine (VLXX-H) 
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Scheme 12 




I-HP/I-HPC/I-CP: (Generic Polycyclic 



Aryl Aryl and Heteroaryl (R)-Chiral 
Halogenated l-Substitutedamno-2-Propanols ) 
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I -CP: (Polycyclic 3-Heteroarylaryl Phenyl 
(R)-Chiral Halogenated 1-Substitutedamino- 
r 6 2-Propanols; R 16 = H) 




Phenyl Alkyl Amine (VLX) * XX) 
NOTE: HeteroarylAnalogs Can Be Prepared Using 
Heteroaryl Analogs of X-A, VLX, and XI-A. 
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Scheme 14 
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<12 
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2.5 eqiuv. Cs 2 C0 3 
Toluene 

100 °C/l-20 Days 



I'Ro 




I-HPC: Polycyclic Aryl-Heteroaryl (R)-Chiral 
Halogenated l-Substitutedamino-2-Propanols 
when R 16 equals H) NOTE: Aryl Analogs 

S^i ? f « (I T= PC > Can Be Prepared by Starting 
With Aryl Bromide Analogs of (LXXI-AH). 
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Phenol (XXIP- 



H 2 NO v Js s ^R 10 



NH 2 OS0 3 - *12 



Aqueous KOH 



60-90 °C 



(XX) 



K 12 

Phenyl Hydroxylamine 
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R 16 -0 
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R 4 
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R 7 



Heteroaryl Halide 
(LXXI-AH) 

M = Br or CI; 



R i2 Phenyl Oxy Alkyl 
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TMS-C1 
TEA 

l-Pd(dba) 3 /R-( + )-BINAP 
2.5 eqiuv. Cs 2 C0 3 
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2. Water 




I-HPC: (Polycyclic Heteroaryl-Aryl Phenyl 
(R)-Chiral Halogenated l-Siibstiutedamino-2-Propanols 
when R 16 m h and Y - 0) NOTE: Diaryl (I-CP) and 
Diheteroaryl (I -HP) Analogs Can Be Prepared by Using 
Aryl Bromide and Heteroaryl-OH f respectively. 
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10 



15 



20 



The following examples are provided to illustrate the present invention 
and are not intended to limit the scope thereof. Without further elaboration it is 
believed that one skilled in the art can. using the preceding descriptions, utilize 
the present invention to its fullest extent. Therefore the following preferred 
specific embodiments are to be construed as merely illustrative and not limitative 
of the remainder of the disclosure in any way whatsoever. Compounds 
containing multiple variations of the structural modifications illustrated in the 
preceding schemes or the following Examples are also contemplated. Those 
skilled in the art will readily understand that known variations of the conditions 
and processes of the following preparative procedures can be used to prepare 
these compounds. 

One skilled in the art may use these generic methods to prepare the 
following specific examples, which have been or may be properly characterized 
by H NMR and mass spectrometry. These compounds also mav be formed in 



VIVO 



The following examples contain detailed descriptions of the methods of 
preparation of compounds of Formula V-H. These detailed descriptions fall 
w.thin the scope and are presented for illustrative purposes only and are not 
intended as a restriction on the scope of the invention. AH parts are by weight 
and temperatures are Degrees centigrade unless otherwise indicated. 
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EXAMPLE 1 

HO T OCF 2 CF 2 H 

L X /= 

F 3 C 



(2*,5)-3-[(3-phenoxypheiiyl)[f3-(l,l,2,2-tetranuoroethoxy)phenyl|methyl|- 
amiDo]-l,l,l-trifluoro-2-propanol 

EX-1A) To a solution of 3-(l,l,2.2-tetrafluoroethoxy)toluene (50 g, 0.24 mol) and 
10 Af-bromosuccinimide (42.75 g, 0.24 mol) in 100 mL of carbon tetrachloride under 
nitrogen was added 2,2--azobisisobutyronitrile (0.71 g, 0.004 mol). The resultant 
mixture was refluxed for 2 h. then cooled to room temperature and quenched with 
300 mL of water. The organic layer was collected, washed with water and brine, 
dried over MgS0 4 , and concentrated in vacuo to give 66.0 g (96%) of the desired 
15 crude 3-(l,l,2.2-tetrafluoroethoxy)bromomethylbenzene product as a yellow oil. 
H NMR indicates that this oil is a mixture of products: 7% dibrominated, 67% 
monobrominated, and 20% starting material. The crude product was used 
without further purification. ESMS m/z - 287 [M+H] + 

20 EX-IB) The crude product (56 g, 0.14 mol) from EX-1A in 200 mL of 
cyclohexane was added dropwise under nitrogen to a solution of 3-phenoxyaniline 
(89 g, 0.480 mol) in 500 mL of cyclohexane. The reaction mixture was refluxed 
overnight, then cooled to room temperature and diluted with water and diethyl 
ether. The layers were separated, and the aqueous layer was extracted with 
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diethyl ether. The combined organic layers were dried over MgSC>4 and 
concentrated in vacuo to give a dark oil. The crude product was purified by 
column chromatography on silica gel eluting with 1:4 ethyl acetate in hexane to 
afford 44.96 g (83%) of the desired A/-(3-phenoxyphenyl)-[[3-(1.1.2.2- 
5 tetrafluoroethoxy)phenyl]methyl]amine product as a yellow oil. ESMS m/z = 
392 [M+H] + 

To a mixture of the amine product (15.0 g, 0.038 mol) from EX-IB and 1.1.1-tri- 
fluoro-2.3-epoxypropane (8.58 g. 0.077 mol. TCI) was added a suspension of 

10 ytterbium (III) trifluoromethanesulfonate (2.37 g. 0.0031 mol) in 15 mL of 
acetonitrile. The resulting mixture was heated at 50 °C in a sealed glass vial for 
1.5 h. The reaction mixture was cooled to room temperature then diluted with 
water and ethyl acetate and extracted. The organic layers were combined, dried 
over MgSC>4, and concentrated in vacuo. The crude product was purified by 

15 column chromatography on silica gel eluting with 1:4 ethyl acetate in hexane to 
afford 12.03 g (62%) of the desired (2/iS)-3-[(3-phenoxyphenyl)[[3-(l,l,2,2- 
tetrafluoroethoxy) phenyl]methyl]amino]-l,l,l-trifiuoro-2-propanol product as a 
yellow oil. Anal, calcd. for C24H20F7NO3: C, 57.26; H, 4.00; N, 2.78. Found: 
C, 56.96; H, 4.35; N, 2.69. HRMS calcd. 504.1410 [M+H] + , found: 504.1431. 

20 J H NMR (CDCI3) 6 7.28 (m, 4H), 7.14 (t, 1H), 7.07, (m, 3H), 7.00 (s, 1H), 6.94 
(d, 2H), 6.46 (dd, 1H), 6.38 (dd, 1H), 6.35 (t, 1H), 5.84 (t, 1H), 4.60 (t, 2H), 4.36 
(m, 1H), 3.82 (d, 1H), 3.48 (m, 1H), 2.51 (s, 1H). 19 F NMR (CDCI3) 6 -79.0 
(s, 3F), -88.21 (d, 2F), -137.05 (dd, 2F). 
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EXAMPLE 2 




OCF 2 CF 2 H 



5 



(2J?)-3-[(3-phenoxyphenyl)([3-(l,l,2,2- 
tetrafluoroethoxy)phenyl]methyl|amino]. l,l,l-rrifluoro-2-propanoI 

On a Chiralpak AD HPLC column. (2*S)-3-[(3-phenoxyphenyl)[[3- 
10 (l,l,2,2-tetrafluoroethoxy)phenyl]methyl]amino]-l ,1 .l-trifluoro-2-propanol (12.2 
g, 0.024 mol) from EX-1 was purified by chiral chromatography to give 1.4 g 
(0.003 mol. 12%) of (2/c)-3-[(3-phenoxyphenyl)[[3-( 1.1,2,2- 
tetrafluoroethoxy)phenyl]methyl] amino]- l,l,l-trifluoro-2-propanol as a light 
yellow oil. Chiral purification was accomplished by eluting with 1:9 isopropanol 
15 in heptane at 1 .0 mL/min with 250 nm UV detection. The product eluted at 8.43 
min- W589 = +16.8.0 (c 0.125 g/dL, CH3CN), [a) 365 = +84.0 (c 0.125, 
CH 3 CN). Anal, calcd. for C24H20F7NO3: C, 57.26; H, 4.00; N, 2.78. Found: 
C, 56.96; H, 4.35; N, 2.69. HRMS calcd.: 504.1410 [M+H] + , found: 504.1388. 
*H NMR (CDCI3) 8 7.28 (m, 4H), 7.14 (u 1H), 7.07, (m, 3H), 7.00 (s, 1H), 6.94 
20 (d, 2H), 6.46 (dd. 1H), 6.38 (dd. 1H), 6.35 (t. 1H). 5.84 (t, 1H), 4.60 (t, 2H), 4.36 
(m, 1H), 3.82 (d, 1H), 3.48 (m, 1H), 2.51 (s, 1H). 19 F NMR (CDCI3) 6 -79.0 (s, 
3F), -88.21 (d, 2F), -137.05 (dd, 2F). 
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EXAMPLE 3 




OCF 2 CF 2 H 



(2S)-3-[(3-phenoxyphenyl)[[3-(l,l,2,2-tetranuoroethoxy)- 
5 phenyljmethyljaminol- l,U-trifluoro-2-propanol 

On a Chiralpak AD HPLC column. (2J!S)-3-[(3-phenoxyphenyl)[[3-(l,1.2.2- 
tetrafluoroethoxy)phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol (1 2.2 g. 0.024 
mol) from EX-1 was purified by chiral chromatography to give 10.5 g (0.021 mol, 
10 86%) of (25)-3-[(3-phenoxyphenyl)[[3-(l,U.2-tetrafiuoroethoxy)phenyl] 
methyljamino]- 1.1.1 -trifluoro-2-propanol as a light yellow oil. Chiral purification 
was accomplished by eluting with 1:9 isopropanol in heptane at 1.0 mlVmin with 
250 nm UV detection. The product eluted at 6.36 min. [a] 589 = -17.0 (c 0.265 
g/dL, CH 3 CN), [a] 365 = -85.7 (c 0.265, CH 3 CN). Anal, calcd. For 
15 C24H20F7NO3: C, 57.26; H, 4.00; N, 2.78. Found: C, 56.96; H, 4.35; N, 2.69. 
HRMS calcd.: 504.1410 [M+H] + , found: 504.1431. 'h NMR (CDCI3) 6 7.28 
(m, 4H), 7.14 (t, 1H), 7.07, (m, 3H), 7.00 (s, 1H), 6.94 (d, 2H), 6.46 (dd, 1H), 
6.38 (dd, 1H), 6.35 (t, 1H), 5.84 (t, 1H), 4.60 (t, 2H), 4.36 (m. 1H), 3.82 (d, 1H), 
3.48 (m, 1H), 2.51 (s, 1H). 19 F NMR (CDCI3) 6 -79.0 (s, 3F), -88.21 (d, 2F), - 
20 137.05 (dd,2F). 
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EXAMPLE 4 




5 ( 2 *>- 3 -K 3 -P hc noxyphenyl)[[3-(l,l,2,2-tetrafluoroethoxy)- 
phenyljmethylJaininoJ-l,l,l-trifluoro-2-propanol 

Using a procedure adopted from H.C.Brown et al. (J. Org. Chem. 60. 41-46. 
(1995)). *-(+)- l.l,l-trifluoro-2.3-epoxypropane was prepared beginning with the 
10 transfer of (+)-£-chlorodiisopinocampheylborane ((+)-DIP-Cl. 1 .2 kg. 3.74 mol) 
to a 5 L three neck flask containing 5 L of ether under nitrogen. Anhydrous ether 
(5 L) was added, and the mixture was stirred until the solids dissolved and the 
temperature equilibrated to 0 °C. Then 3-bromotrifluoroacetone (326 mL, 3.14 
mol) was added, and the reaction was stirred for 72 h while maintaining the 
15 temperature between -4 and +5 °C. The reaction was followed by 19 F NMR by 
removing an aliquot (20 uL), quenching with anhydrous methanol (0.6 mL), and 
referencing to external D 2 0. The reduction was 68 % complete after 48 h. The 
ether was removed under vacuum (100 torr to 0.1 torr), leaving a pale, viscous oil. 
A 5 L 3-neck flask equipped with stirrer, dropping funnel, and short-path 
20 distillation head with chilled receiver was charged with 50% (w/w) aqueous 
NaOH and heated to 40 °C. With external heat removed, the quenched reduction 
mixture was added dropwise to the aqueous NaOH, with the rate controlled to 
maintain the pot temperature below 65 °C. The product epoxide formed 
immediately, distilling over with a head temperature of 32-42 °C. A yellow- 
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orange solid byproduct was broken up by stirring and some foaming was 
observed. When the distillation was complete. 1 45 g (43%) of the desired /?-(+)- 
U,l-trifluoro-2,3-epoxy-propane product was obtained as a clear, colorless 
oU.'h NMR (C 6 D 6 ) 6 2.50 (m, 1H. CF 3 CH), 2.15 (dd. 1H. j = 2.10, 5.01 Hz), 
5 1.75 (m, 1H). ,9 F NMR (C 6 D 6 ) 5 -75.4 (d, J = 4.7 Hz). Chiral GC/MS analysis 
was performed on the corresponding diethylamine adduct using a gamma 
cyclodextrin column (Supelco gammadexl20 G-cyclodextrin fused silica): 4 drops 
of the epoxide, *-(+)- l,U-trifluoro-2.3-epoxypropane. and 4 drops of 
diethylamine were heated briefly in a sealed vial, cooled, diluted with methyl (- 

10 butyl ether, and analyzed. Found: two gc peaks: 10.97 mm and 1 1.1 1 min (ratio 
1:230; 99% ee), where the /{-product predominated. MS calcd. for C7H14F3NO: 
m/'z = 186 [M+H] + , found: 186, for both gc peaks. In contrast, the diethylamine 
adduct obtained with the TCI trifluoromethyl-oxirane (lot OGH01) from EM. 
gave 2 peaks with identical MS signals mfz = 186. 10.96 min and 1 1.12 min (ratio 

15 8.5:1; 79% ee), where the S-product predominated. 

To a mixture ^-(3-phenoxyphenyl)-[[3-(l.l,2.2-tetrafluoroethoxy)phenyl] 
methyl]-amine from EX-IB (1.48 g, 0.0038 mol) and R-(+)- 1.1. 1 -trifluoro-2.3- 
epoxypropane (0.64 g, 0.0057 mol) was added a suspension of ytterbium (III) 

20 trifluoro-methanesulfonate (0.23 g, 0.0004 mol) in 1.5 mL of acetonitrile. The 
resulting mixture was heated at 50 °C in a sealed glass tube for 1 .5 h. The reaction 
mixture was cooled to room temperature then diluted with water and ethyl acetate 
and extracted. The organic layers were combined, dried over MgS0 4 , and 
concentrated in vacuo. The crude product was purified by column 

25 chromatography on silica gel eluting with 1 :4 ethyl acetate in hexane to afford 1 .2 
g (63%) of the desired (2^)-3-[(3-phenoxyphenyl)-[[3-(l,l,2,2- 
tetrafluoroethoxy)phenyl]methyl]amino]-l,l,l-trifluoro-2-propanoI product as a 
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pure yellow oil (>96% ee by chiral HPLC analysis), which was identical in all 
respects to EX-2. Anal, calcd. for C24H20F7NO3: C, 57.26; H. 4.00; N, 2.78. 
found: C, 56.96; H, 4.35; N, 2.69. HRMS calcd.: 504.1410 [M+H] + . found: 
504.1431. l R NMR (CDCI3) 6 7.28 (m, 4H), 7.14 (t, 1H), 7.07. (m. 3H), 7.00 (s, 
5 1 H), 6.94 (d, 2H), 6.46 (dd, 1 H), 6.38 (dd, 1 H), 6.35 (t, 1 H), 5.84 (t. 1 H). 4.60 (t, 
2H), 4.36 (m, 1H), 3.82 (d, 1H), 3.48 (m, 1H), 2.51 (s, 1H). ,9 F NMR (CDCI3) 
6 -79.0 (s, 3F), -88.21 (d, 2F), -137.05 (dd, 2F). 

Additional examples can be prepared by one skilled in the art using similiar 
0 methods and commercially available epoxides. For example, 3-[(3- 
phenoxyphenyl)[[3Ktrifluoromethoxy)phenyl]methyl]amino]-l-chloro-2- 
propanols can be prepared from the reaction of Af-(3-phenoxyphenyl)-[[3- 
(trifluoromethoxy)phenyl]methyl]amine with either (fl)-epichlorohydrin or (S)- 
epichlorohydrin. as illustrated in Example Table 1. 



20 



25 
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Example Table 1. 3-[(3-phenoxyphenyl)[[3- 
(mfluoromethoxy)phenyl]methyI]amino]- 1 -chloro-2-propanols. 




Ex. 


RsUBl 




Calculated 


Observed 


No. 






Mass 
fM+HT 


Mass 
fM+H) + 


5 


OH 


H 


452.1240 


452.1245 


6 


H 


OH 


452.1240 


452.1259 



EXAMPLE 7 




(2*).3-[(3,4 t 5-trimethoxyphenyl)l[3-(trifluoromethyIthio)phenylJmethylJ- 
amino]-l,l,l-trifluoro-2-propanoI 

EX-45A) To a 1,2-dichloroethane (12 mL) solution of 3,4,5-trimethoxyaniline 
(0.80 g, 4.4 mmol) was added (3-trifluoromethylthio)benzaldehyde (0.90 g, 4.4 
mmol), NaB(OAc) 3 H (1.20 g, 5.66 mmol) and acetic acid (0.26 mL, 4.5 mmol). 
The cloudy solution was stirred at room temperature for 1 h. The reaction 
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mixture was poured into water and extracted with dichloromethane. The organic 
layer was washed with saturated NaHC0 3 and brine, dried (MgS0 4 ) and 
evaporated to give 1.58 g (96%) of the desired A r -(3.4.5-trimethoxyphenyl)[[3- 
trifluoromethylthiophenyl]methyl]amine product as an off-white solid. MS: rruz 
5 = 373.8 [M+H] + . 

To an acetonitrile (3.2 mL) solution of amine (1 .20 g, 3.2 mmol) from EX-45A was 
added fl-(+H J,l-trifluoro-2.3-epoxypropane (0-55 mL. 6.4 mmol) from EX-4 
and Yb(OTf) 3 (0-40 g, 0.64 mmol). The cloudy solution was stirred in a sealed 

10 flask at 50 °C for 1 8 h. The cooled reaction mixture was diluted with diethyl ether 
and washed with water and brine. The organic layer was dried (MgS0 4 ) and 
evaporated to an oil. Purification by flash column chromatography on silica gel 
eluting with 20% ethyl acetate in hexane gave an oil which was triturated with 
hexanes to give a white solid. The precipitate was isolated by filtration and dried 

15 in vacuo to give 0.82 g (53 %) of the desired (2/?)-3-[(3,4,5-trimethoxyphenyl)[[3- 
(trifluoromethylthio)phenyl] methyl]-amino]- 1,1,1 -trifluoro-2-propanol product 
as a white solid, m.p. 88.9-89.1 °C (95% ee by chiral HPLC). Anal, calcd. for 

C 2 oH 2 iN04SF 6 : C, 49.48; H, 4.36; N, 2.89. Found: C, 49.29; H, 4.21; N, 2.81. 
HRMS calcd.: 486.1 174 [M+H] + , found: 486.1 158. *H NMR (C 6 D 6 ) 6 3.10 (d, 
20 1H), 3.18 (dd, 1H), 3.32 (s, 6H), 3.53 (d. 1H), 3.64 (s, 3H), 4.01 (m, 1H), 4.21 
(dd. 2H), 5.70 (s, 2H), 6.80 (t 1 H), 6.94 (d, 1H), 7.23 (d, 1H), 7.37 (s, 1H). 
[«]589 = +26.8 (c 1 .099 g/dL, CHC1 3 ). 
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EXAMPLE 8 



OCF 2 CF 2 H 

^ A /= 

F 3 C 



HO 



5 ( M )- 3 -IP-(4-chloro-3-etliyIphenoxy)phenyI]|[3-(l,U,2-tetrafluoro- 
ethoxy)phenyl)methyIJaminoJ-l,l,l-trinuoro-2-propanol 

EX-8A) To a solution of 1.3-dinitrobenzene (16.8 g. 0.1 mol) and 4-chloro-3- 
ethylphenoi (15.6 g, 0.1 mol) in 200 mL of dimethylsulfoxide was added cesium 

10 carbonate (65 g, 0.2 mol). The reaction mixture was heated at 100 °C under 
nitrogen overnight then cooled to room temperature. The reaction mixture was 
filtered through celite then rinsed with diethyl ether and a small amount of water. 
The filtrate was extracted several times with diethyl ether. The organic layers 
were combined, washed with water and brine, dried over MgS0 4 , and 

15 concentrated in vacuo to give 21.8 g (78%) of the desired 3-(4-chloro-3- 
ethylphenoxy)-l -nitrobenzene product as a dark orange oil. which was greater 
than 90% pure by reverse phase HPLC analysis. HRMS calcd. for 
C 14 H 12 CiN0 3 : 295.0849 [M+NH4]* found 295.0862. 

20 EX-SB) To a solution of 3-(4-chloro-3-ethylphenoxy)-l -nitrobenzene (10 g, 
0.036 mol) from EX-8A in 400 mL of glacial acetic acid and 1 mL of water was 
added zinc metal (20 g, 0.305 mol) at room temperature, and the resultant mixture 
was stirred for 1 h. The reaction mixture was filtered through celite. The filtrate 
was neutralized with ammonium hydroxide and extracted with diethyl ether. The 
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organic layer was washed with water and brine, dried over MgSO^ and 
concentrated in vacuo to give 10 g (100%) of the desired 3-(4-chioro-3- 
ethy!phenoxy)aniline product as a dark orange oil. which was greater than 90% 
pure by reverse phase HPLC analysis. HRMS calcd. for C14H14CINO: 248.0842 
5 [M+H] \ found: 248.0833. 

EX-8C) To a solution of 3-(4-chloro-3-ethylphenoxy)aniline (2.0 g. 8.1 mmol) 
from EX-8B and 3-(l,l,2,2-tetrafluoroethoxy)benzaldehyde (1.6 g. 7.3 mmol) in 
30 mL of dichloroethane was added sodium triacetoxyborohydride (2.0 g. 9.7 
10 mmol) and glacial acetic acid (0.51 mL. 8.9 mmol). The reaction mixture was 
stirred at room temperature for 1 h then quenched with water and extracted with 
diethyl ether. The organic layer was washed with water and brine, dried over 
MgSC>4, and concentrated in vacuo to give 3.5 g (95%) of the desired A4(4- 

chloro-3-ethylphenoxy)phenyl]-3-[[3-( 1 , 1 ,2,2-tetrafluoroethoxy)phenyl]methyI] 
15 amine product as a brown oil which was greater than 90% pure by reverse phase 

HPLC analysis. HRMS calcd. for C23H20CIF4NO2: 454.1197 [M+H] + , found: 
454.1220. 

A solution of Aq(4-chloro-3 -ethylphenoxy)phenyl]-3-[[3-( 1 , 1 ,2,2- 
20 tetrafluoroethoxy)-phenyl]methyl]amine (1.8 g, 4.0 mmol) from EX-8C, *-(+)- 
1,1,1 -trifluoro-2 ? 3-epoxy-propane (0.64 g, 0.0057 mol) from EX-4, and ytterbium 
(ni) trifluoromethanesulfonate (0.25 g, 0.4 mmol) in 1.5 mL of acetonitrile was 
heated at 40 °C in a sealed glass tube for 1 h. The reaction mixture was cooled to 
room temperature then diluted with water and diethyl ether and extracted. The 
25 ether layer was washed with water and brine, dried over MgS0 4 , and 
concentrated in vacuo. The crude product was purified by column 
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chromatography on silica gel during with 1:7:0.01 of ethyl 
acetate:hexane:ammonium hydroxide to afford 1.5 g(66%) of the desired (2^)-3- 

[[3-(4-chloro-3-ethylpheno X y)phenyl][[3-(l.K2.2-tetrafluoroethoxy)phenyl] 
methyI]amino]-l,l.l-tri-fluoro-2-propanol product as a yellow oil (96% ee by 

5 chiral HPLC analysis). [a] 589 25 = + 36.9 (c 1.044g%, CHCI3). [«]365 25 = + 
189.7 (c 1.044g%, CHCI3). The refractive index @ 25 °C is 1.5275. Anal, calcd. 
for C26H23CIF7NO3: C, 55.18; H, 4.10; N, 2.48. found: C, 54.92; R 4,05; N. 
2.33. HRMS calcd.: 566.1330 [M+H] + , found: 566.1323. *H NMR (CDCI3) 6 
7.30 (t. 1H). 7.20 (d. 1H), 7.15 (t. 1H). 7.08 (t. 2H). 7.00 (s. 1H), 6.86 (d. 1H). 
10 6.68 (dd. 1H). 6.48 (dd. 1H), 6.36 (dd. 1H), 6.34 (t. 1H). 5.81 (tt, 1H). 4.62 (s, 
2H), 4.32 (m, 1H), 3.84 (dd, 1H), 3.55 (dd, 1H), 2.67 (q, 2H), 2.45 (bs, 1H), 1.17 
(t, 3H). ,9 F NMR (CDCI3) 6 -79.22 (d, 3F), -88.57 (m, 2F), -137.16 (dt, 2F). 



Additional examples of (2/?)-3-[[3-(substituted-phenoxy)phenyl][[3- 
(1 ,1 ,2.2-tetrafluoroethoxy)phenyl]methyl]amino]-l ,1 , 1 -trifluoro-2-propanols and 
(2*)-3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3-substituted- 
phenyl]methyl]amino]-Ll ? l-trifluoro-2-propanols can be prepared by one skilled 
in the art using similar methods, as shown in Example Tables 2 and 3, 
respectively. 
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Example Table 2. (2^)-3-[[3-(Substituted-phenoxy)phenyl][[3-(KL2,2- 
tetrafluoroethoxy)-phenyl]methyl]amino]- 1.1,1 -trifluoro-2-propanols. 




5 



Ex. 




Calculated 


Observed 


No. 




Mass 


Mass 






fM+Hf 


[M+Hl + 


9 


4-methyl 


518.1566 


518.1587 


10 


3-isopropyl 


546.1879 


546.1900 


11 


3-ethyl 


532.1723 


532.1713 
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Example Table 3. (2/?)-3-f[3-(4-Chloro-3-ethyIphenoxy)phenyl][[3-substituted- 
phenyl]methyl]amino]-l .1.1 -trifluoro-2-propanols. 

jCH 2 CH 3 




5 



Ex. 


Rsuu 


Calculated 


Observed 


No. 




Mass 


Mass 






|M+Hf 


fM+HI + 


12 


3-trifluoromethoxy 


534.1271 


534.1309 


13 


3-trifluoromethyl, 4-fluoro 


536.1228 


536.1265 


14 


2-fluoro, 4-trifluoromethyI 


536.1228 


536.1241 


15 


2-trifluoromethyI. 4-fluoro 


536.1228 


536.1245 


16 


2-fluoro, 5-trifluoromethyl 


536.1228 


536.1252 


17 


2-fluoro, 6-trifluoromethyl 


536.1228 


536.1199 
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EXAMPLE 18 

CH 2 CH 3 

"? T CF 2 CF 3 



5 



(2Jt)-3-I(3-(4-chloro-3-ethylphenoxy)phenylII[3-(l,l,l,2,2-pentafluoroethyl)- 
phenylJmethyljamino]-l,l,l-trifluoro-2-propanol 



EX-18A) Sodium pentafluoroethyl propionate (8.4 g. 50 mmol) and 3-iodotoluene 
(5.5 g, 25 mmol) were dissolved in anhydrous DMF (300 mL) under nitrogen. 
Cul (9.5 g, 50 mmol) was added, and the mixture was heated to 160 °C under 

10 nitrogen for 4 lu at which time a 15 mL fraction of a mixture of DMF and 3- 
pentafluoroethyl toluene was collected. The distillate was diluted with Et 2 0 and 
was washed with brine. The ether layer was dried over MgS0 4 , filtered and 
concentrated in vacuo to give 5.25 g (55%) of the desired 3-pentafluoroethyl- 
toluene product as a colorless oil. *H NMR (CDCI3) 6 7.36 (m, 4H), 2.40 (s, 

15 3H). 19 F NMR (CDCI3) 6 -85.2 (s, 3F), -1 15.2 (s, 2F). 

EX-18B) The 3-pentafluoroethyl-toluene (2.9 g, 13.8 mmol) product from EX- 
ISA and tf-bromosuccinimide (2.5 g, 13.8 mmol) were dissolved in CC1 4 (25 mL). 
AIBN (50 mg, 0.3 mmol) was added, and the mixture was refluxed for 3.5 h under 
20 N 2 . The reaction mixture was cooled to room temperature and diluted with 
water. The layers were separated, and the organic layer was washed with brine, 
dried with anhydrous MgS0 4 , filtered, and concentrated in vacuo to give 3.4 g 
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(87%) of a colorless oil. The *H NMR spectrum indicated that the crude product 
contained 3-pentafluoroethyl-benzylbromide (70%). the benzyldibromide (10%) 
and pentafluoroethyl toluene (20%). ! H NMR (CDC1 3 ) 6 7.60 (m. 2H). 7.50 (m, 
2H), 4.50 (s, 2H). 19 F NMR (CDCI3) 6 -85.1 (s, 3F), -1 15.4 (s, 2F). 

5 

EX-18C) A solution of3-(4-chloro-3-ethylphenoxy)aniline (1.7 g. 6.9 mmol) was 
prepared in cyclohexane (13 mL). A solution of crude 3-pentafluoroethyl 
benzylbromide (1 g, 3.5 mmol) product from EX-18B in cyclohexane (10 mL) was 
added dropwise under nitrogen over 3 min. The reaction mixture was refluxed 

10 under N 2 for 24 h and then was cooled to room temperature. The mixture was 
diluted with Et 2 0 and saturated aqueous NaHC0 3 . The layers were separated, 
and the aqueous layer was extracted with Et 2 0. The organic layer was washed 
with brine, dried with anhydrous MgS0 4 , filtered and concentrated in vacuo. 
The residue was purified by chromatography on silica gel eluting with hexanes in 

15 ethyl acetate (95:5) which gave 0.56 g (35%) of the desired A^-[3-(4-chloro-3- 

ethylphenoxy)phenyI][[3-(pentafluoro-ethyl)phenyl]methyl]amine product as a 

brown oil. ] H NMR (CDCI3) 6 7.53 (m, 4H), 7.27 (d, 1H), 7.15 (t, 1H), 6.93 

(d, 1H), 6.77 (dd, 1H), 6.41 (tt, 2H), 6.30 (t, 1H), 4.41 (s, 2H), 2.73 (q, 2H), 1.23 
13 

(t,3H). C NMR (CDCI3) 6 158.6, 156.1, 143.4, 141.3, 140.2, 131.3, 130.7, 
20 130.4, 129.4, 128.1, 120.4, 117.8, 108.8. 103.9, 48.5, 27.5, 14.1. ,9 F NMR 
(CDCI3) 6 -85.1 (s, 3F), -115.2 (s, 2F). HRMS calcd. for C 2 3H 19 C1F5N0: 
456.1 154 [M+H] + , found: 456.1 164. 

The ^-[3-(4-chloro-3-ethylphenoxy)phenyl][[3-(pentafluoroethyl)phenyl]- 
methyl]amine (0.4 g, 0.88 mmol) product of EX-18C was dissolved in anhydrous 
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acetonitrile(1.5 mL). /?-(+)-l.l.l-trifluoro-2.3-epoxypropane (0.22 g, 1.94 mmol) 
and Yb(OTf)3 (22 mg, 0.035 mmol) were added, and the reaction mixture was 
stirred under N 2 at 45 °C in a sealed glass tube for 15 h. The reaction mixture 
was then cooled to room temperature and diluted with Et 2 0 and saturated 
5 aqueous NaHC0 3 . The layers were separated and the aqueous layer was 
extracted with Et 2 0. The ether layers were combined, washed with brine, dried 
with anhydrous Na 2 S0 4 , filtered, and concentrated in vacuo. The viscous oil 
was adsorbed onto silica gel and purified by column chromatography eluting with 
hexanes in ethyl acetate (95:5) which gave 0.32 g (64%) of the desired (2R)-3-[(4- 

10 chloro-3-ethylphenoxy)phenyl[[3-(pentafluoroethyl)phenyl]-methyl]amino]- 

l,l,l-trifluoro-2-propanol product as a viscous, colorless oil. *H NMR (CDCI3) 
S 7.47 (m, 4H), 7.23 (m. 3H), 6.90 (d. 1H), 6.72 (dd, 1H). 6.52 (d. 1H), 6.42 (m, 
2H), 4.73 (s, 2H). 4.39 (m, 1H). 3.91 (dd. 1H). 3.58 (m. 2H). 2.73 (q, 2H), 2.57 
(s, 1H), 1.22 (t, 3H). 19 F NMR (CDCI3) 6 -79.2 (s, 3F), -84.9 (s, 3F), -1 15.2 (s, 

15 2F). HRMS caicd. for C 2 6H22C1F 8 N0 2 : 568.1290 [M+H] + , found: 568.1296. 
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EXAMPLE 19 




(2^)-3-{[3r(3-trifluoromethoxyphenoxy)phenyIJI[3-(l,l,2,2- 
5 tetrar '«'0'-oethoxy)phenylJmethyl]aniinol-l,l,l.trinuoro-2-propanoI 

EX-19A) To a solution of 1,3-dinitrobenzene (4.5 g. 0.03 mol) and 3- 
trifluoromethoxy-phenol (4.8 g, 0.03 mol) in 54 mL of dimethylsulfoxide was 
added cesium carbonate (21.8 g, 0.07 mol). The reaction mixture was heated at 

10 100 °C under nitrogen overnight then cooled to room temperature. The reaction 
mixture was diluted with water and extracted with diethyl ether several times. 
The organic layers were combined, washed with 1 N HC1 and water, dried over 
MgSC>4, and concentrated in vacuo. The crude product was purified by column 
chromatography on silica gel eluting with 1 :9 ethyl acetate in hexane to afford 3.0 

15 g(38%) of the desired 3-(3-trifluoro-methoxyphenoxy)nitrobenzene product as a 
yellow-orange liquid which was 85% pure by reverse phase HPLC analysis. This 
material was carried on without further purification. 



EX-19B) To a solution of 3-(3-trifluoromethoxyphenoxy)nitrobenzene (3.0 g, 
0.01 mol) from EX-19A in 100 mL of glacial acetic acid was added zinc metal (6.6 
g, 0.1 mol) at room temperature, and the resultant mixture was stirred for 1 h. 
The reaction mixture was filtered through celite. The filtrate was neutralized with 
ammonium hydroxide and extracted with diethyl ether then ethyl acetate. The 
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combined organic layers were dried over MgS0 4 and concentrated in vacuo. The 
crude product was purified by column chromatography on silica gel eluting with 
1:9 ethyl acetate in hexane to afford 1.2 g (44%) of the desired 3-(3- 
trifluoromethoxyphenoxy)aniline product as a yellow oil which was 98% pure by 
5 reverse phase HPLC analysis. Anal. caJcd. for C13H10F3NO2: C, 58.00; H, 3.74: 

N, 5.20. found: C, 57.68; H, 3.57; N, 5.14. HRMS calcd: 270.0742 [M+H] + , 
found: 270.0767. 

EX-19C) To a solution of 3-(3-trifluoromethoxyphenoxy)aniline (1.0 g, 3.7 
10 mmol) from EX-19B and 3-(l,1.2,2-tetrafluoroethoxy)benzaldehyde (0.83 g. 3.7 
mmol) in 18.5 mL of dichloroethane was added sodium triacetoxyborohydride 
(1.0 g, 4.7 mmol) and glacial acetic acid (0.25 mL. 4.3 mmol). The reaction 
mixture was stirred at room temperature overnight then quenched with saturated 
aqueous sodium bicarbonate and extracted with methylene chloride. The organic 
15 layer was dried over MgSC>4 and concentrated in vacuo to give 1 .8 g (100%) of 

the desired [3-(3-trifluoromethoxy-phenoxy)phenyl][[3-(l, 1,2,2- 

tetrafluoroethoxy)phenyl]methyl] amine product as a yellow oil. which was 
greater than 90% pure by reverse phase HPLC analysis. HRMS calcd. for 

c 22Hi6F7 N( >3 : 476.1097 [M+H] + , found: 476.1069. This material was carried 
20 on to the next step without further purification. 

A solution of [3-(3-trifluoromethoxyphenoxy)phenyl][[3-(l, 1,2,2- 
tetrafluoroethoxy)-phenyl]methyl]amine (1.8 g, 3.7 mmol) from EX-19C, R-(+)- 
1,1,1 -trifluoro-2,3-epoxy-propane (0.57 g, 5.2 mmol), and ytterbium (III) 
25 trifluoromethanesulfonate (0.24 g, 0.38 mmol) in 2.0 mL of acetonitrile was 
heated at 40 °C in a sealed glass tube overnight. At this time reverse phase HPLC 
analysis indicated that the reaction was only 50% complete. Additional 
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ytterbium (III) trifluoromethanesulfonate and #-(+)- l.l.]-trifluoro-2J - 
epoxypropane (0.26 g. 2.3 mmol) were added to the reaction mixture and again 
heated at 40 °C in a sealed glass tube for 48 h. The reaction mixture was cooled to 
room temperature then diluted with water and methylene chloride and extracted. 
5 The organic layer was washed with brine, dried over MgSC>4, and concentrated in 
vacuo The crude product was purified by reverse phase HPLC eluting with 30% 
to 90% acetonitrile in water to afford 1.25 g (23%) of the desired (2/?)-3-[[3-(3- 
trifluoromethoxyphenoxy) phenyl][[3-( 1 , 1 ,2.2-tetrafluoroethoxy)phenyl]- 

methyl]amino]-U J-trifluoro-2-propanoI product as yellow-brown oil (90% ee 
10 by chiral HPLC analysis). HRMS calcd. for C25H 19 F 1 oN0 4 : 588.1233 

[M+H] \ found: 588.1225. *H NMR (CDC1 3 ) 6 7.35-7.18 (m, 3H), 7.12 (t, 
2H). 7.01 (s. 1H), 6.93 (d, 1H), 6.85 (d, 1H), 6.82 (s. 1H), 6.56 (dd, 1H), 6.47 
(dd. 1H), 6.41 (s. 1H), 5.88 (t, 1H), 4.66 (s, 2H), 4.35 (m, 1H). 3.86 (d, 1H), 3.59 

(dd, 1H), 2.02 (s, 1H). 19 F NMR (CDCI3) 6 -58.31 (s, 3F), -79.24 (d, 3F), - 
15 88.57 (m,2F), -137.16 (dt, 2F). 
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EXAMPLE 20 




OCF 2 CF 2 H 
V. A /=<' 

F 3 C 

5 ( 2Jf )- 3 -Il[ 3 -(l,l,2,2-tetranuoroethoxy)phenyIJmethyI][3-[[3- 

(trifluoromethyI)-phenyl]methoxy|phenyljamino|-l,l,l-trinuoro-2- 

propanol 

EX-20A) To a solution of 3-aminophenol (4.91 g. 45.0 mmol) and 3-(l,l,2.2- 
10 tetrafluoroethoxy)benzaldehyde (10.0 g, 45.0 mmol) in 100 mL of 1.2- 
dichloroethane was added sodium triacetoxyborohydride (14.28 g 67.5 mmol) and 
glacial acetic acid (2.7 mL, 47.3 mmol). The reaction mixture was stirred at room 
temperature for 6 h then quenched with water and extracted with 
dichloromethane. The organic layer was washed with saturated aqueous sodium 
15 bicarbonate, dried over MgS0 4 , and concentrated in vacuo to give 1 1 .82 g (83%) 
of the desired 3-[[[3-(l,1.2.2-tetrafluor 0 -ethoxy)phenyl]methyl]amino]phenol 
product as a dark orange oil. *H NMR (acetone-^) 6 7.01-7.38 (m, 5H), 6.26- 
6.44 (m, 3H), 6.08 (t, 1H), 5.88 (tt, 1H), 4.34 (s, 2H). 

20 EX-20B) A solution of 3-[[[3-{l,l,2,2-tetrafluoroethoxy) P henyl]methyl]amino] 
phenol (5.1 g, 16.2 mmol) from EX-20A, *-(+)- l,l,l-trifluoro-2,3-epoxypropane 
(1.5 mL, 17.4 mmol), and ytterbium trifluoromethanesulfonate (1.0 g, 10 mol%) 
in 10 mL of acetonitrile was heated at 50 °C in a sealed glass tube for 4 h. The 
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reaction mixture was cooled to room temperature, then diluted with water and 
diethyl ether and extracted. The ether layer was washed with saturated aqueous 
sodium bicarbonate and brine, dried over MgS0 4 , and concentrated in vacuo to 
give 5.64 g (81%) 0 f the desired (2i?)-3-[[[3-(I.1.2.2-tetrafluoroethoxy] 
5 phenyI]methyl][3,3.3-trifluoro-2-hvdroxy-propyl)amino]phenol product as a 
yellow oil. J H NMR (acetone-^) 6 7.41 (t, 1H), 7.23 (d, 1H), 7.16-7.20 (m. 2H), 
6.97 (t, 1H), 6.42 (tt, 1H),. 6. 18-6.24 (m. 3H). 4.77 (s, 2H), 4.43^.48 (m. 
3.58 (dd,lH),3.39(dd, 1H). 

10 To a solution of (2/?)-3-[[[3-(L1.2.2-tetrafluoroethoxy]phen y l]methyl][3.3J- 
trifluoro-2-hydroxypropyl)amino]phenol (100 mg. 0.23 mmol) from EX-20B and 
3-trifluoromethylbenzy] bromide (70.0 mg, 0.27 mmol) in 2.5 mL of acetone was 
added cesium carbonate (100 m & 0.31 mmol). The reaction mixture was heated at 
60 °C for 18 h then cooled to room temperature. The reaction mixture was 

15 filtered through celite, and the filtrate was concentrated. The residue was purified 
by reverse phase HPLC eluting with 50% to 90% acetonitrile in water to afford 
63.3 mg (45%) of the desired (2/c)-3-[[[3-(l,l,2^- 
tetrafluoroethoxy)phenyl]methyl][3-[[3-(trinuoro-methyI)phenyl]- 
methoxy]phenyI]amino]-l,l,l-trifluoro-2-propanol product as an orange oil. 

20 HRMS calcd. for C 26 H2iF 10 NO3: 586.1440 [M+H] + , found: 586.1419. 'h 
NMR (acetone-^) 6 7.61-7.82 (m,4H), 7.41 (t, 1H), 7.25 (d, 1H), 7.10-7.21 (m, 
3H), 6.34-6.67 (m, 4H), 5.73 (d, 1H), 5.19 (s, 2H), 4.82 (s, 2H), 4.34-4.48 (m, 
1H), 3.99 (dd,lH), 3.68 (dd,lH). 
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Additional examples of (2^)-3-t[[3-(l.L2.2-tetrafluoroethoxy)phenylJ- 
methyl]-[3-[[aryi]methoxy] phenyl]amino]- 1.1.1 -trifluoro-2-propanols are 
prepared by one skilled in the art using similar methods, as shown in. Example 
Table 4. 

Example Table4.(2^)-3-[[t3-(l,l,2.2-tetrafluoroethox y )phenyl]meth y l][3- 
[[aryl]methoxy]phenyl]amino]- 1,1,1 -trifluoro-2-propanoIs. 




10 



Ex. 




Calculated 


Observed 


No. 




Mass 


Mass 






fM+Hr 


f M+Hl + 


21 


3,5-difluorobenzyl 


554.1378 


554.1352 


22 


3-trifluoromethoxybenzyl 


602.1389 


602.1390 


23 


3-isopropyl 


470.1566 


464.1601 



15 
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EXAMPLE 24 



,OCF 3 




(2J?)-3-||3-[[3-(trifluoromethoxy)phenyIJmethoxyJphenyllf|3- 
5 (t«fluoromethoxy)-phenyl]methyI]ainino!-l,l,l-trifluoro-2-propanol 

(2^)-3-[[3-[[3-(trifluoromethoxy)phenyl]methoxy]phenyl][[3-(trifluoro- 
methoxy)phenyl]methyl]amino]-l,l ? I-trifluoro-2-propanol can be prepared by 
one skilled in the art using similar methods starting from 3-(trifluoromethoxy)- 

10 benzaldehyde. HRMS calcd. for C25H20F9NO4: 570.1327 [M+H] + , found: 
570.1325. *H NMR (acetone-^) 6 7.43 (t, 1H), 7.32 (d, 1H), 7.18-7.23 (m, 
2H), 7.01-7.16 (m, 3H), 6.92-7.00 (m. 1H), 6.38-6.45 (m. 3H), 5.12 (s, 2H), 4.81 
(s, 2H), 4.41-4.53 (m, 1H), 3.98 (dd, 1H). 3.63 (dd. \H). 

15 Additional examples of (2^)-3-t[3-[[aryl]methoxy]phenyl][[3-(trifluoro- 

methoxy)phenyl]methyl]amino]-l,l,l-trifluoro-2-propanols can be prepared by 
one skilled in the art using similar methods, as shown in Example Table 5. 



20 
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Example Table 5. (2R)- 3-[[3-[taryl]methoxy]phenyl][[3-(trifluoromethoxy)- 
phenyl]methyl]amino]- 1 .1.1 -trifluoro-2-propanols. 



HO 




PRsub 



F 3 C 



QCF, 





RSUB 


Calculated 


Observed 


No. 




Mass 
fM+Hl* 


Mass 
[M+H1 + 


25 


4-trifluoromethoxybenzyl 


570.1327 


570.1299 


26 


3,5- 

di(trifIuoromethyl)benzyl 


622.1252 


622.1252 


27 


3 -trifluoromethy Ibenzyl 


554.1378 


554.1369 


28 


3 ,5-difluorobenzyl 


522.1315 


522.1259 


29 


benzyl 


486.1504 


486.1504 


30 


isopropyl 


438.1504 


438.1509 


31 


cyclohexylmethyl 


492.1973 


492.1973 


32 


cyclopentyl 


464.1660 


464.1641 



10 
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EXAMPLE 33 



HO 




5 ( 2J? )- 3 -II3-(4.fluoro-3-inethyIphenoxy)phenylI[[3-(trifluoromethoxy)- 
phenyI]methylJaminoJ-l,1,l-trifluoro-2-propanol 

EX-33A) To a solution of 3-bromoaniline (5.7 mL. 52.6 mmol) and 3-trifluoro- 
methoxybenzaldehyde (10.0 g, 52.6 mmol) in 135 mL of dichloroethane was 

10 added sodium triacetoxyborohydride (14.5 g. 68.4 mmol) and glacial acetic acid 
(3.1 mL, 54.7 mmol). The reaction was stirred at room temperature for 2 h. then 
quenched with water and extracted with dichloromethane. The organic layer was 
washed with saturated aqueous sodium bicarbonate, dried over MgS0 4 , and 
concentrated in vacuo. The crude product was purified by column 

15 chromatography on silica gel eluting with 1 :9 ethyl acetate in hexane to give 14.3 g 
(78%) of the desired of iV-(3-bromophenyl)[[3-(trifluoromethoxy) 
pheny!]methyl]amine product as a dark brown oil. HRMS calcd. for 
C 14H n BrF 3 NO: 346.0055 [M+H] + , found: 346.0052. 

20 EX-33B) A solution of of ^-(3-bromophenyl)[[3- 
(trifluoromethoxy)phenyl]methyl]-amine (10.0 g, 28.9 mmol) torn EX-33A, R- 
(+)-l,l,l-trifluoro-2,3-epoxypropane (4.2 g, 37.6 mmol),. and ytterbium (III) 
trifluoromethanesulfonate (1.79 g, 2.89 mmol) in 27 mL of acetonitrile was heated 
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at 50 °C in a sealed glass tube overnight. The reaction mixture was cooled to 
room temperature and filtered through celite. The crude product was purified by 
column chromatography on silica gel eluting with 2:3 dichloromethane in hexane 
to afford 11.9 g (90%) of the desired (2/?)-3-[[(3-bromophenyl)][[3-(tri- 
5 fluoromethoxy)phenyl]methyl]amino]-l.l.l-trifluoro-2-propanol product as a 
brown oil (98% ee by chiral HPLC analysis). HRMS calcd. for 

. C 17 H 14 BrF 6 N02: 458.0190 [M+H] + , found: 458.0197. 

A suspension of 4-fluoro-3-methylphenol (98.0 uL. 0.88 mmol) and cesium 
10 carbonate (319.5 mg, 0.98 mmol) in 1 mL of W-dimethylacetamide was 
preheated at 60 °C for 5 minutes. To this solution was added 4 mL of a stock 
solution containing (2^)-3-[[(3-bromophenyl)][[3-(trifluoromethoxy)phenyI] 
methyl]amino]-l,l,l-trifluoro-2-propanol (200 mg, 0.437 mmol) from EX-33B, 1- 
naphthoic acid (164 mg, 0.95 mmol). copper^) trifluoromethansulfonate benzene 
15 complex (21 .8 mg, 0.0434 mmol). 4 A sieves (1 05 mg), and 4 mL of toluene. The 
reaction mixture was stirred at 105 °C for 3 weeks and 2 days. During that time, 
additional cesium carbonate and catalyst were added (a spatula tip of each) to the 
reaction three different times. The reaction was cooled to room temperature, 
filtered through celite, and the solvent was evaporated. The residue was purified 
20 by reverse phase HPLC eluting with 35% to 90% acetonitrile in water to afford 
50.5 mg(23%) of the desired (2/c).3-[[3-(4-fluoro-3-methylphenoxy)phenyl][[3- 
(trifluoromethoxy)phenyl] methyl]amino]-l,l.l-trifluoro-2-propanol product as 
an orange oil. HRMS calcd. for C24H20F7NO3: 504.1410 [M+H] + , found: 
504.1389. *H NMR (acetone-^) 5 7.44 (t, 1H), 7.24 (d, 1H), 7.08-7.21 (m, 3H), 
25 6.98 (t, 1H), 6.75-6.85 (m, 1H), 6.68-6.74 (m. 1H), 6.53 (d, 1H), 6.21-6.34 (m, 
2H),4.79 (t, 2H), 4.46-1.53 (m, 1H), 3.95 (dd, 1H), 2.61-2.72 (m, 1H), 2.20 (s, 
3H). 
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Additional examples (2/?)-3-t[(aryloxy)phenyl][[3-(trifluoromethoxy 
)phenyl] methyl]amino]-l,l,l-trifluoro-2-propanols can be prepared by one 
skilled in the art using similar methods, as shown in ExampleTable 6. 

5 

Example Table 6. (2i?)-3-[[(aryloxy)phenyl][[3-(trifluoromethoxy)phenyl]- 
methyl]amino]-l ,1,1 -trifluoro-2-propanols. 




Ex. 
No. 


EsUB 


Calculated 
Mass 
fM+Hl + 


Observed 

Mass 
[M+HP 


34 


3 -trifluoromethox y 


556.1170 


556.1180 


35 


3-isopropyl 


514.1817 


514.1823 


36 


3,4-dimethyl 


500.1660 


500.1654 


37 


4-chloro-3-methyl 


520.1114 


520.1129 


38 


3-terf-butyl 


528.1973 


528.1942 


39 


3,4-dichloro 


540.0568 


540.0567 


40 


3,4-(CH 2 CH2CH2CH 2 )- 


526.1817 


526.1788 
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EXAMPLE 41 




H 9 T ocf 3 

(2*)-3-[[3-(4-methylphenoxy)phenyIJ[|3-(trifluoroinethoxy)phenyll 
methyljaminoj- l,l,l-trifluoro-2-propanol 



EX-41A) To a solution of /,-cresol (5.76 g, 0.053 mol) and 1.3-dinitrobenzene 
(8.97 g 0.053 mol) in 100 mL of dimethylsulfoxide was added cesium carbonate 
(43.4 g, 0.133 mol). The reaction mixture was heated at 100 °C for 18 h. then 
10 cooled to room temperature, quenched with water, and extracted with diethyl 
ether. The organic layers were combined, washed with 0.1 N HC1 and water, 
dried over MgS0 4 and concentrated in vacuo. The crude product was purified by 
column chromatography on silica gel eluting with 1:4 ethyl acetate in hexane to 
afford 8.0 g (66%) of the desired 3-(4-methylphenoxy)nitrobenzene product as a 
15 yellow oil. *H NMR (CDCI3) 6 7.83 (s, 1H), 7.64 (t, 1H), 7.32 (d, 1H), 7.18 (d, 
1 H), 7.09 (d, 2H), 6.8 (d, 2H), 2.20 (s, 1 H). 

EX-41B) A solution of 3-(4-methylphenoxy)nitrobenzene (8.0 g, 0.035 mol) from 
EX-41A in 25 mL of ethanol under nitrogen was charged with 10% palladium on 
20 carbon (0.80 g). The resulting mixture was hydrogenated for 4 h at room 
temperature and 45 psi. The reaction mixture was filtered through celite and 
concentrated in vacuo to give 6.7 g (96%) of the desired 3-(4- 
methylphenoxy)aniline product as a yellow oil. ESMS m/z = 200 
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[M+H] confirmed the desired C 13 H 13 NO product and the complete 
consumption of starting material. 

EX-41C) To a solution of 3-(4-methylphenoxy)aniline (2.91 g. 0.015 mol) from 
5 EX-41B. and 3-(trifluoromethoxy)benzyaldehyde (3.24 g. 0.015 mol) in 50 mL 
dichloroethane was added sodium triacetoxyborohydride (4.02 g. 0.019 mol) and 
glacial acetic acid (0.99 g, 0.01 7 mol). The reaction mixture was stirred at room 
temperature for 18 h, then quenched with saturated aqueous sodium bicarbonate 
and extracted with dichJoromethane. The organic layers were combined, dried over 
10 MgS0 4 and concentrated in vacuo to give 5.38 g (91%) of the desired W-[3-(4- 
methylphenoxy)-phenyl)]-[[3-(trifluoromethoxy)phenyl]methyl]amine product as 
an orange oil. ESMS m/z = 374 [M+H] + confirmed the desired C 2 iH 18 N0 2 F 3 
product and the complete consumption of starting material. 

15 To a mixture of ^-[3-(4-methylphenoxy)phenyI)]-[[3-(trifluoromethoxy)phenyl]- 
methyl]amine(1.3 g, 0.0035 mol) from EX-41C and *-(+)- UU-trifluoro-2.3- 
epoxypropane (0.59 g, 0.0053 mol) was added a suspension of ytterbium (III) 
trifluoromethanesulfonate (0.22 g, 0.0004 mol) in 1.3 mL of acetonitrile. The 
resulting mixture was heated at 50 °C in a sealed glass tube for 1 8 h. The reaction 

20 mixture was cooled to room temperature, then diluted with water and extracted 
with ethyl acetate. The crude product was purified by column chromatography 
onsUicagelelutingwith 1 :4 ethyl acetate in hexane to afford 1.03 g (61%) of the 
desired (2^)-3-[3-(4-methyl-phenoxy)phenyI)[[3-(trifluoromethoxy)phenyI] 
memyI]amino3-l,l,l-trifluoro-2-propa-nol product as a pure yellow oil. Anal. 
25 calcd. for C 24 H 2 i F 6 N0 3 : C, 59.38; H, 4.36; N, 2.89. Found: C, 59.17; H, 4.62; 
N.2.80. HRMScalcA: 486.1504 [M+H] + , found: 486.1513. NMR (CgDg) 
6 6.82 (m, 8H), 6.60 (dd, 1H), 6.42 (dd, 1H), 6.38 (s, 1H),. 6.18 (dd, 1H), 4.00 (s, 
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2H), 3.63 (m, 1H), 3.40 (d, 1H), 3.02 (ra. 1H), 2.00 (s. 3H), 1.40 (d. 1H). I9 F 
NMR (CgDe) 6 -57.98 (s, 3F), -78.50 (s. 3F). 



Additional examples of (2/J)-3-[3-(substituted-phenoxy)phenyl]-[[3- 
5 (trifluoro-methoxy)phenyl]methyl]amino]- 1,1.1 -trifluoro-2-propanols can 
prepared by one skilled in the art using similar methods, as shown in Example 
Table 7. 



Example Table 7. (2^)- 3-[3-(substituted-phenoxy)phenyl][[3- 
10 (trifluoromethoxy)-phenyI]methyl]amino]- 1,1.1 -trifluoro-2-propanols. 



HO 



F 3 C 




K SUB 




OCR 



Ex. 


BsUB 


Calculated 


Observed 


No. 


Mass 


Mass 






[M+H1 + 


fM+HI + 


42 


4-fluoro 


490.1253 


490.1238 



15 



20 
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EXAMPLE 43 




Br 

HO y OCF 2 CF 2 H 



F 3 C 



(2fl)-3-{ [3-(2-bronio-5-fIuorophenoxy)phenyl| [(3-(l ,1 
tetrafluoroethoxy)phenylJmethylJaminoJ-l,l,l-trifluoro-2-propanol 

EX-43A) To a solution of 3-aminophenol (5 g, 46 mmol), l-bromo-2,4-difluoro- 
10 benzene (10 g, 50 mmol) and Cs 2 C0 3 (16 g, 50 mmol) in 25 mL of dimethyl- 
formamide was added solid (CuOTf) 2 C 6 H 6 (100 mg), and the mixture was stirred 
under nitrogen at 85 °C for 22 h, at which time HPLC analysis indicated that the 
reaction had gone to completion and formed two products. The DMF was 
removed under reduced pressure. The residue was diluted with ether and filtered 
15 through a celite pad. The pad was washed with ether and a small amount of water. 
The mixture was extracted with ether several times. The combined ether layers 
were washed with water and brine, then dried over MgS0 4 . The dried organic 
layer was evaporated to give 10.2 g (80%) of the desired product, which consisted 
of a 11:1 ratio of 3-(2-bromo-5-fluoro-phenoxy)aniline and 3-(4-bromo-3- 
20 fluorophenoxy)aniline. The crude product was purified by flash column 
chromatography on silica gel eluting with 1:7:0.01 of ethyl 
acetate:hexane:ammonium hydroxide to give 8.8 g(68%) of the desired product as 
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a yellow oil. which was a 25:1 ratio of 3-(2-bromo-5-fluorophenoxy)aniIine and 3- 
(4-bromo-3-fluorophenoxy)aniline. HRMS calcd. for C^^NOFBr: 281.9930 
[M+H] + , found: 281.9950. 

5 EX-43B) The 3-(2-brorao-5-fluorophenoxy)aniline (1.39 g, 4.95 mmol) product 
from EX-43A and 3-(lJ ? 2,2-tetrafluoroethoxy)benzaldehyde (1.0 g, 4.5 mmol) 
were dissolved in 15 mL of dichloroethane and acetic acid (0.30 mL, 5.4 mmol), 
then solid NaBH(OAc) 3 (L26 g, 5.9 mmol) was added. The mixture was stirred 
at room temperature for 1 h, then quenched with water and extracted with ether. 

10 The ether layer was washed with water and brine, then dried over MgS0 4 , and 
evaporated to give 2.1 g (97%) of crude product, which was purified by flash 
column chromatography on silica gel eluting with 1:7:0.01 of ethyl 
acetate:hexane:ammonium hydroxide to give 2.0 g (91%) of the desired 3-[3-(2- 
bromo-5-fluoro-phenoxy)phenyl][[3-( 1 , 1 ,2,2-tetrafluoro- 

15 ethoxy)phenyl]methyl]amine product, as a light yellow oil, > 90% pure by HPLC 

analysis. HRMS calcd. for C2iH 15 N0 2 BrF5: 488.0285 [M+H] + , found: 
488.0269. 

The 3-[3-(2-bromo-5-fluorophenoxy)phenyI] [[3-( 1 , 1 ,2,2-tetrafluoroethoxy)- 
20 phenyl]-methyl]amine (0.5 g, 2.0 mmol) product from EX-43B and £-(+)-l,U- 
trifluoro-2,3-epoxypropane (0.17 g, 2.0 mmol) from EX-4 were dissolved in 0.5 
mL of acetonitrile. Ytterbium (III) trifluoromethanesulfonate (0.06 g, 0.1 mmol) 
was added, and the stirred solution was warmed to 40 °C for 1 h, at which time 
HPLC analysis indicated that no secondary amine starting material remained. The 
25 reaction was quenched with water and extracted with ether. The ether layer was 
washed with water and brine, then dried over MgSQ 4 . The crude product was 
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purified by flash column chromatography on silica gel eluting with 1:7:0.01 of 
ethyl acetate:hexane:ammonium hydroxide to give 0.4 g (67%) of the desired R- 
(+)-3-[[3-(2-bromo-5-fiuorophenoxy)phenyl][[3-( 1 . 1 .2.2- 
tetrafluoroethoxy)phenyl]methyl] amino]-l.l,l-trifluoro-2-propanol product as a 
5 light yellow oil (> 84% ee by chiral HPLC analysis). Anal, calcd. for 

C 2 4Hi 8 BrF 8 N0 3 : C, 48.02; H, 3.02; N, 2.33. found: C, 48.07; H, 3.14; N. 2.31. 

HRMS calcd.: 600.0420 [M+H] + , "found: 600.0386. 'h NMR (CDC1 3 ) 8 7.5 0 
(dd, 1H), 7.30 (t. 1H), 7.18 (t, 1H), 7.07 (t, 2H), 6.99 (s, 1H), 6.70 (dt. 1H), 6.56 
(dd, 1H). 6.52 (dd. 1H), 6.38 (dd, 1H), 6.32 (m. 1H), 5.87 (rt 1H,), 4.65 (d, 2H). 
10 4.33 (m. 1H), 3.85 (dd. 1H), 3.56 (dd. 1H), 2.48 (bs. 1H). NOE difference spectra 
confirmed that the isolated materia! was the indicated A^-[3-(2-bromo-5-fluoro- 
phenoxy)phenyl]-3-aminopropanol product. 19 F NMR (CDCI3) 6 -79.24 (d, 
3F), -88.57 (m, 2F), -1 12.04 (q, 1H). -137.16 (dt, 2F). 

15 



20 



25 
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EXAMPLE 44 




5 W-^-P-chloro^^p-fluorophenoxyM^^-triazin^-ylJ-S-fHS- 

(triflnoromethoxy)phenyIJmethyIlaminol-l,l,l-trinuoro-2-propanol 

EX-44A) 3-Trifluorometfaoxybenzenemethanamine (1.15g, 6 mmol) and J?-(+)- 
l.l,l-trifluoro-2.3-epoxypropane (0.67 g. 6 mmol) were combined and stirred at 

10 80 °C for 1.5 h. The mixture was cooled to room temperature, and the resulting 
solid was recrystallized from hot hexanes. The white solid was isolated by 
vacuum filtration and washed with cold hexanes to give 0.67 g (37%) of pure 
(2J?)-3-[[[3-(trifluoro-methoxy)phenyl]methyl]amino]-l , 1 , l-trifluoro-2-propanoI. 
*H NMR (CDC1 3 ) 5 7.37 (t, 1H), 7.24 (d, 1H), 7.15 (m, 2H), 3.99 (m, 1H), 3.85 

15 (d, 2H), 2.98 (dd, 1H), 2.88 (dd, 1H), 2.79 (s, 1H). 19 F NMR (CDCI3) 6 - 
58.19 (s, 3F), -78.88 (s, 3F). HRMS calcd. for CnH^NC^: 304.0772 
[M+H] + , found: 304.0794. 

EX-44B) To a solution of p-fluorophenol 1.00 g (8.92 mmol) in 30 mL of 
20 tetrahydrofuran at 0 °C was added a 60% dispersion of sodium hydride in mineral 
oil (0.36 g, 8.92 mmol). Alter 30 min, cyanuric chloride (1.64 g, 8.92 mmol) was 
added as a heterogeneous mixture in tetrahydrofuran at 0 °C. The reaction 
mixture was allowed to slowly warm to room temperature. After 14 h, the 
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mixture was cooled to 0 °C and a saturated aqueous NH4CI solution was added. 
The aqueous solution was extracted with diethyl ether (3 x 50 niL). The 
combined ether extracts were washed with brine, dried (MgSC>4), and 
concentrated in vacuo to afford 1.34 g (58%) of the desired 2.4-dichloro-6-(4- 
5 fluorophenoxy)-L3,5-triazine product as an off white solid which was taken on 
to the next step without purification. MS m/z = 260 [M+H] + . 

To a stirred solution of aminopropanol from EX-44A (0.100 g, 0.330 mmol) in 
A^-dimethylfoimamide at 0 °C was added the 2,4-dichloro-(4-fluorophenoxy)- 
10 1,3,5-triazine ether product from EX-44B (0.086 g, 0.330 mmol) as a solution in 
AW-di-methylformamide. The reaction mixture was allowed to slowly warm to 
room temperature. After 14 h, the reaction mixture was cooled to 0 °C, and a 

saturated aq. NaHC03 solution was added. After stirring the reaction mixture for 
30 min at room temperature, the aqueous layer was extracted with ether (3 x 30 

15 mL). The combined ether extracts were washed with brine, dried (MgS04), and 
concentrated in vacuo to give a yellow oil. The crude residue was purified by 
column chromatography on silica gel eluting with 20 % ethyl acetate in hexanes to 
give 0.075 g (43%) of the desired (2/?)-iV-[2-chloro-6-(p-fluorophenoxy)-l,3,5- 
triazin-4-yl]-3-[[[3-(trifluoromethoxy)-phenyl]methyl]amino]- 1 ,1,1 -trifl uoro-2- 

20 propanol product as a pale yellow oil. HRMS calcd. for C20H14CIF7N4O3: 

526.0643 [M + ], found: 526.0632. *H NMR (C 6 D 6 ) 6 6.95 (s, 1H), 6.63 (m, 

14H), 4.74 (d, 1H), 4.37 (d, 1H), 4.16 (d, 1H), 4.00 (d, 2H), 3.73 (m, 1H), 3.48 
(m, 2H), 3.26 (m, 2H), 3.12 (m, 2H). 

Based on the preceding procedures, additional substituted (2if)-3-[(A^- 
aryI)-[[aryl]methyl]amino]-l,l,l-trifluoro-2-propanols are prepared by one 



25 
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skilled in the art using similar methods, as shown in Example Table 8. Substituted 
(3^)-4-[M(aryl)-[(aryl)methyl]amino]-l.l .1 J,2-pentafluoro-3-butanoIs are 
prepared by one skilled in the art using similar methods, as shown in Example 
Table 9. Substituted (2^3-[AKaryl)t(aiyl)oxy]amino]-l.l.l-trifluoro-2- 
5 propanols are prepared by one skilled in the art using similar methods, as shown 
in Example Table 10. Substituted (2J?)-3-[AKaryl)-[(aryl)me%l]ainino]-l.l- 
difluoro- 1 -chloro-2-propanols are prepared by one skilled in the art using similar 
methods, as shown in Example Table 11. Substituted (2R)-3-[N,N '-(diaryl)aminoj- 
1,1,1 -trifluoro-2-propanols are prepared by one skilled in the art using similar 
10 methods, as shown in Example Table 12. 
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Example Table 8. Substituted (2^)-3-|^-(aryI)-|(aiyJ)methyl|amino|- 
1,1,1 -trifluoro-2-propanols. 



Cf 0 ^ o RsuK 

u OH T CF 2 CF 3 OH IT C 



tx. 

XJ ~ 

•JNO . 






Ex. 
No. 


KSUB2 


45 


3-isopropyi 




69 


3 -CF3 O-benzyloxy 


46 


2-C1, 3-Ci 




70 


3-CF3-benzyloxy 


47 






71 


3-F, 5-F-benzyloxy 


48 


4-F 




72 


cyclohexy I methyl eneoxy 


49 


4-CH3 




73 


benzyloxy 


50 


2-F, 5-Br 




74 


3-CF3, 5-CF3>benzyloxy 


51 


3-CF3CF2 




75 


4-CF3 O-benzyloxy 


52 


3-CH3CH2 




76 


4-CH 3 CH 2 -benzyIoxy 


53 


3-CH3, 5-CH3 




77 


isopropoxy 


54 


3-(CH 3 ) 3 C 




78 


3 -CF3 -benzyl 


55 


4-F, 3-CH3 




79 


isopropyithio 


56 


3-CI. 4-C1 




80 


cyclopentoxy 


57 


3,4-(CH 2 ) 4 




81 


3-Cl-5-pyridinyloxy 


58 


3-HCF 2 CF 2 0 




82 


3-CF3S-benzyIoxy 


59 


3-CHF 2 0 




83 


3-CH 3 , 4-CH 3 -benzyloxy 


60 j 


3-(CH 3 )2N 




84 


2-F, 3-CF3-benzyloxy 


61 


3-cyclopropyl 




85 


3-F, 5-CF3-benzyioxy 


62 


3-(2-furyl) 




86 


4-(CH 3 )2CH-benzyloxy 


63 


3-CF 3 CF 2 




87 


l-phenyiethoxy 


64 


4-NH 2 




88 


4-F, 3-CH 3 -benzoyl 


65 


3-CH3, 4-CH3, 5-CH3 




89 


3-CF3 -phenyl 
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Example Table 8 (continued). Substituted (2^V3-|A^-(aryl)-|(aryl)methyl j amino|- 
1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 


^SUBl 


66 


4-CH 3 CH 2 CH 2 0 


67 


3-CF 3 


68 


2-N0 2 



Ex. 
No. 


^SUB2 


90 


4-CH3<D-pheny lami no 


9i 


cyciopropoxy 


92 


4-N02-phenylthio 




CH2CF3 



Ex. 
No. 


HSUBI 




Ex. 
No. 


SSUB2 


93 


3-isopropyl 




1 17 


3-CF3 O-benzy loxy 


94 


2-Cl, 3-CI 




118 


3-CF3-benzyloxy 


95 


3-CF3O 




119 


3-F, 5-F-benzyloxy 


96 


4-F 




120 


cyclohexylmethyleneoxy 


97 


4-CH3 




121 


benzyloxy 


98 


2-F, 5-Br 




122 


3-CF3, 5-CF3-benzyloxy 


99 


4-CK 3-CH3CH2 




123 


4-CF30-benzyloxy 


100 


3-CH3CH2 




124 


4-CH3CH2-benzyloxy 


101 


3-CH3, 5-CH3 




125 


isopropoxy I 


102 


3-(CH 3 ) 3 C 




126 


3-CF3-benzyl 


103 


4-F, 3-CH3 




127 


isopropylthio 


104 


3-Cl, 4-C1 




128 


cyclopentoxy 


105 


3,4-(CH 2 ) 4 




129 


3-Cl-5-pyridinyloxy 


106 


3-HCF 2 CF 2 0 




130 


3-CF3S-benzyloxy 


107 


3-CHF 2 0 




131 


3-CH3, 4-CH 3 -benzyloxy 
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Example Table 8 (continued). Substituted (2/?)-3-|yV-(aryl)-((aiyi)methyl| amino|- 
1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 


%UB1 




Ex. 
No'. 


£SUB2 


ins 


3-(CH 3 ) 2 N 




132 


2-F, 3-CF3-benzyioxy 


109 


j-cyciopropyi 




133 


3-F. 5-CF3-benzyloxy 


110 


3-f2-furvh 

— ' y 1 Ul V I / 






4-(CH 3 ) 2 CH-benzy!oxy 


111 


3-CF3CF2 




135 


1-phenylethoxy 


1 12 


4-NH2 




136 


4-F, 3-CH 3 -benzoyi 


113 


3-CH3, 4-CH3, 5-CH3 




137 


3 -CF3 -phenyl 


114 


4-CH 3 CH 2 CH 2 0 




138 


4-CH3 O-phenylamino 


115 


3-CF3 




139 


cyclopropoxy 


116 


2-N0 2 




140 


4-N0 2 -phenylthio 




C F 2 C F 2 C F3 



Ex. 
No. 




141 


3-isopropyl 


142 


2-C1, 3-CI 


143 


3-CF3O 


144 


4-F 


145 


4-CH3 


146 


2-F, 5-Br 


147 


4-C1, 3-CH3CH2 


148 


3-CH3CH2 



Ex. 
No. 


^SUB2 


165 


3-CF30-benzyloxy 


166 


3-CF3-benzyloxy 


167 


3-F. 5-F-benzyloxy 


168 


cyclohexylmethyleneoxy 


169 


benzyloxy 


170 


3-CF 3 , 5-CF 3 -benzyloxy 


171 


4-CF3 O-benzyloxy 


172 


4-CH 3 CH2-benzyloxy 
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Example Table 8 (continued). 
1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 


SsUBl 


149 


3-CH 3 , 5-CH3 ! 


150 


3-(CH 3 ) 3 C 


151 


4-F. 3-CH3 


152 


3-C1, 4-CI 


Id 

153 


3,4-(GH 2 ) 4 


154 


3-HCF 2 CF 2 0 


155 


3-CHF 2 0 


156 


3-(CH 3 ) 2 N 


1 C7 

15/ 


3-cyclopropyl 


1 sft 

I JO 


3-(2-ruryl) 


159 


3-CF 3 CF 2 


160 


4-NH 2 


161 


3-CH 3 . 4-CH 3 , 5-CH 3 


162 


4-CH 3 CH 2 CH 2 0 


163 


3-CF 3 


164 


2-N0 2 



PCT/US99/22120 

164 

I (2/?)-3-|A'-(aryl)-|(aryl)methyl| amino|- 



Ex. 
No. 


^SUB2 


173 


isopropoxy 


174 


3 -CF3 -benzyl 


175 


isopropylthio 


176 


cyclopentoxy 


177 


3-CI-5-pyridinyloxy 


178 


3-CF3S-benzyloxy 


179 


3-CH3, 4-CH 3 -benzyloxy 


180 


2-F, 3-CF3-benzyloxy 


181 


3-F. 5-CF 3 -benzyloxy 


182 


4-(CH 3 ) 2 CH-benzyloxy 


183 


1-phenylethoxy 


184 


4-F, 3-CH 3 -benzoyl 


185 


3 -CF3 -phenyl 


186 


4-CH30-phenylamino 


187 


cyclopropoxy 



4-N02-phenylthio 
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Example Table 8 (continued). Substituted (2/?)-3-[/V-(aryl)-l(aiyl)methyI| amino| 
1,1,1 -trifluoro-2-propanoIs. 




SUB1 



RSUB2 



h gH I nQH T P p 3 



Ex. 
No. 


1*SUB1 




Ex. 

ISO . 




189 


3-isopropyl 




213 


^-C^F"} 0-hf*TITvl AYV 


190 


2-CI, 3-CI 




214 


3-CF , 5 -hpn7virncv 


191 


3-CF 3 0 




215 


3-F, 5-F-benzyloxy 


192 


4-F 




216 


c yciohexy 1 methyl eneoxy 


193 


4-CH3 




217 


benzyloxy 


194 


2-F, 5-Br 




218 


3-CF3, 5 -CF3 -benzyloxy 


195 


4-C1, 3-CH3 




219 


4-CF3 O-benzyloxy 


196 


3-CH3CH2 




220 


4-CH3CH2-benzyloxy 


197 


3-CH3. 5-CH3 




221 


isopropoxy 


198 


3-(CH 3 ) 3 C 




222 


3-CF3 -benzyl 


199 


4-F. 3-CH3 




223 


isopropylthio 


200 


3-CI, 4-CI 




224 


cyclopentoxy 


201 


3,4-(CH 2 ) 4 




225 


3-CI-5-pyridinyloxy 


202 


3-HCF 2 CF 2 0 




226 


3-CF3S-benzyloxy 


203 


3-CHF 2 0 




227 


3-CH3, 4-CH 3 -benzyloxy 


204 


3-(CH 3 )2N 




228 


2-F, 3-CF3 -benzyloxy 


205 


3-cyclopropyl 




229 


3-F, 5-CF3-benzyloxy 


206 


3-(2-furyl) 




230 


4-(CH 3 ) 2 CH-benzyloxy 


207 


3-CF3CF2 




231 


1-phenylethoxy 
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Example Table 8 (continued). Substituted (2/?)-3-|yV-(aryl)-|(aryl)methyl| amino|- 
1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 


^SUBl 


208 


4-NH 2 


209 


3-CH 3 , 4-CH3, 5-CH3 


210 


4-CH 3 CH 2 CH 2 0 


211 


3-CF3 


212 


2-N0 2 



Ex. 
No. 


^SUB2 


232 


4-F, 3-CH 3 -benzoyl 


233 


3 -CF3 -phenyl 


234 


4-CH 3 0-phenylamino 


235 


cyclopropoxy 


236 


4-N0 2 -phenylthio 



FX 



H QH J 



SUB1 





Ex. 
No. 


SSUBI 




Ex. 
No. 


^SUB2 


237 


3-isopropyl 




261 


3-CF 3 0-benzyloxy 


238 


2-CI, 3-CI 




262 


3-CF3-benzyloxy 


239 


3-CF3O 




263 


5-F-benzyloxy 


240 


4-F 




264 


cyclohexylmethyleneoxy 


241 


4-CH3 




265 


benzyloxy 


242 


2-F, 5-Br 




266 


3-CF 3 , 5-CF 3 -benzyloxy 


243 


4-Ci, 3-CH 3 




267 


4-CF 3 0-benzyIoxy 


244 


3-CH 3 CH 2 




268 


4-CH3 CH 2 -benzyloxy 


245 


3-CH 3 , 5-CH 3 




269 


isopropoxy 


246 


3-(CH 3 ) 3 C 




270 


3-CF3 -benzyl 


247 


4-F, 3-CH3 




271 


isopropylthio 


248 


3-CI, 4-CI 




272 


cyclopentoxy 
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Example Table 8 (continued). Substituted (2/?)-3-[yV-(aryl)-|(aiyl)methyl| amino) 
1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 


^SUBl 




No. 


%UB2 




3,4-(CH 2 ) 4 




273 


3-CI-5-pyridinyioxy 




3-HCF 2 CF 2 0 . 




274 


3-CF3S-benzyloxy 


ZD 1 


3-CHF 2 0 




275 


3-CH3, 4-CH3-benzyloxy 


ZD J. 


3-(CH 3 )2N 




276 


2-F, 3-CF3-benzyIoxy 


-25j 


3-cyclopropyl 




277 


3-F. 5-CF 3 -benzyloxy 


254 


3-(2-furyl) 




278 


4-(CH 3 ) 2 CH-benzyIoxy 


255 


3-CF 3 CF 2 




279 


1 -phenylethoxy 


256 


4-NH 2 




280 


4-F, 3-CH 3 -benzoyl 


257 


3-CH 3 , 4-CH 3 . 5-CH3 




281 


3 -CF3 -phenyl 


258 


4-CH 3 CH 2 CH 2 0 




282 


4-CH30-phenylamino 


259 


3-CF3 




283 


cyclopropoxy i 


260 


2-N0 2 




284 


4-N02~phenylthio 




CH(CF 3 ) 2 



Ex. 
No. 


HSUBI 


285 


3-isopropyl 


286 


2-C1. 3-CI i 


287 


3-CF3O 


288 


4-F 


289 


4-CH3 



Ex. 
No. 


SsUB2 


309 


3-CF30-benzyloxy 


310 


3-CF 3 -benzyloxy 


311 


3-F, 5-F-benzyloxy 


312 


cyclohexylmethyleneoxy 


313 


benzyloxy 
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Example Table 8 (continued). Substituted (2ft)-3-|yV-(aryJ)-|(aiyl)methyl| amino|- 
1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 


^SUBl 




Hi A. 

No. 


SSUB2 


290 


2-F, 5-Br 




314 


3-CF3, S-CFj-benzyloxy 


291 


4-CI, 3-CH 3 CH 2 




315 


4-CF30-benzyIoxy 


292 


3-CH3CH2 




316 


4-CH3CH2-benzyloxy 


293 


3-CH3, 5-CH3 




317 


isopropoxy 


294 


3-(CH 3 ) 3 C . 




3 18 


3-CF3 -benzyl 


295 


4-F, 3-CH3 




319 


isopropylthio 


296 


3-C1, 4-CI 




320 


cyclopentoxy j 


zv / 


3.4-(CH 2 ) 4 




321 


3-Cl-5-pyridinyloxy 


•7Q8 


3-HCF 2 CF 2 0 




322 


3-CF3S-benzyloxy 


"7QQ 


3-CHF 2 0 




323 


3-CH3, 4-CH3~benzyloxy 


JKA) 


3-(CH 3 ) 2 N 




324 


2-F, 3-CF3-benzyloxy 


mi 

->U1 


3-cyclopropyl 




325 


3-F, 5-CF3-benzyIoxy 




3-(2-furyl) 




326 


4-(CH 3 ) 2 CH-benzyloxy 


303 


3-CF 3 CF 2 




327 


1-phenylethoxy 


304 


4-NH 2 




328 


4-F, 3-CH3 -benzoyl 


305 


3-CH 3 ,4-CH 3 ,5-CH 3 




329 


3-CF3 -phenyl 


306 


4-CH 3 CH 2 CH 2 0 




330 


4-CH30-phenylamino 


307 


3-CF3 




331 


cyclopropoxy 


308 


2-NC^ 




332 


4-N02-phenylthio 
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Example Table 8 (continued). Substituted (2/?).3-|//-(aryl)-((aryl)methyl| amino| 
1.1*1 -trifluoro-2-propanols. 




R SUB1 

OCH(CF3) 2 



OH 




SUB2 



OCH(CF 3 ) 2 



F 3 C 



Ex. 






Ex. 


&SUB2 


No . 


— oUol 




No. 


333 


3-isopropyl 




357 


3-CF30-benzyioxy 


334 


2-CU-Ci 




358 


3-CF3-benzyloxy 


335 






359 


3-F, 5-F-benzyioxy 


336 


4-F 




360 


cyclohexylmethyleneoxy 


337 


4-CH3 




361 


benzyloxy 


338 


2-F, 5-Br 




362 


3-CF3, 5-CF3 -benzyloxy 


339 


4-CI, 3-CH3CH2 




363 


4-CF30-benzyloxy 


340 


3-CH3CH2 




364 


4-CH 3 CH 2 -benzyIoxy 


341 


3-CH3, 5-CH3 




365 


isopropoxy 


342 


3-(CH 3 ) 3 C 




366 


3 -CF3 -benzyl 


343 


4-F, 3-CH3 




367 


isopropylthio 


344 


3-CI, 4-CI 




368 


cyclopentoxy 


345 


3,4-(CH 2 ) 4 




369 


3-Cl-5-pyridinyioxy 


346 


3-HCF 2 CF 2 0 




370 


3-CF3S-benzyloxy 


347 


3-CHF 2 0 




371 


3-CH3, 4-CH3-benzyIoxy 


348 


3-(CH 3 ) 2 N 




372 


2-F, 3-CF3-benzyloxy 


349 


3-cyclopropyl 




373 


3-F, 5 -CF3 -benzyloxy 


350 


3-(2-furyl) 




374 


4-(CH 3 ) 2 CH-benzyloxy 


351 


3-CF 3 CF 2 




375 


1-phenylethoxy 


352 


4-NH 2 




376 


4-F, 3-CH 3 -benzoyl 
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Example Table 8 (continued). Substituted (2/?)-3-|/V-(aryl)-|(aryl)methyl| amino| 
1,1,1 -trifluoro-2-propanoIs. 



Ex. 
No. 


%UB1 


353 


3-CH 3 , 4-CH3, 5-CH3 


354 


4-CH 3 CH 2 CH 2 0 


355 


3-CF3 


356 


2-NO2 



Ex. 
No. 


£SUB2 


377 


3-CF3 -phenyl 


378 


4-CH3 O-phenylamino 


379 


cyclopropoxy | 


380 


4-N0 2 -phenylthio 





SUB 2 



F,C 



F 3 C 



OH 1 CF 2 CF 2 CI 



Ex. 
No. 


^SUBl 


381 


3-isopropyl 


382 


2-CI, 3-CI 


383 


3-CF3O 


384 


4-F 


385 


4-CH3 


386 


2-F, 5-Br 


387 


4-CI, 3-CH3CH2 


388 


3-CH3CH2 


389 


3-CH3, 5-CH3 


390 


3-(CH 3 ) 3 C 


391 


4-F. 3-CH3 


392 


3-CI, 4-CI 


393 


3.4-(CH 2 ) 4 



Ex. 
No. 


£SUB2 


405 


3-CF30-benzyloxy 


406 


3-CF3-benzyIoxy 


407 


3-F, 5-F-benzyloxy 


408 


cyclohexylmethyieneoxy 


409 


benzyloxy 


410 


3-CF3, 5-CF3-benzyloxy 


411 


4-CF30-benzyloxy 


412 


4-CH 3 CH 2 -benzyloxy 


413 


isopropoxy 


414 


3-CF3 -benzyl 


415 


isopropylthio 


416 


cyclopentoxy 


417 


3-CI-5-pyridinyloxy 
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Example Table 8 (continued). Substituted (2/?)O.|yV-(ary0-|(aiy!)methyI| amino|- 
1,1,1 -trifl uoro-2-propanol s. 



Ex. 
No. 


^SUBl 




E.X. 

No. 


£SUB2 


394 


3-HCF 2 CF 2 0 




418 


3-CF3S-benzyloxy 


395 


3-CHF 2 0 




419 


3-CH3. 4-CH 3 -benzyloxy 


OA/ 

396 


3-(CH 3 )2N 




420 


2-F. 3-CF 3 -benzyloxy 


397 


3-cyclopropyl 




421 


3-F, 5-CF3-benzyloxy 


398 


3-(2-fury!) 




422 


4-(CH 3 ) 2 CH benzyloxy 


399 


3-CF 3 CF 2 




423 


1-phenylethoxy 


400 


4-NH 2 




424 


4-F. 3-CH 3 -benzoyl 


401 


3-CH 3 . 4-CH3, 5-CH3 




425 


3-CF3 -phenyl 


402 


4-CH 3 CH 2 CH 2 0 




426 


4-CH30-phenylamino 


403 


3-CF3 




427 


cyclopropoxy 


404 


2-N0 2 




428 


4-NC^-phenylthio 



OH I 



SUB1 



N 



V. N 
^J>-CF 2 CF 3 F 3 C^/ 





Ex. 
No. 


SSUBI 




Ex. 
No. 


£SUB2 


429 


3-isopropyl 




453 


3 -CF30-benzyloxy 


430 


2-CI, 3-C1 




454 


3-CF3-benzyloxy 


431 


3-CF3O 




455 


3-F, 5-F-benzyloxy 


432 


4-F 




456 


cyclohexyimethyleneoxy 


433 


4-CH3 




457 


benzyloxy 


434 


2-F, 5-Br 




458 


3-CF3. 5-CF 3 -benzyloxy 
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Example Table 8 (continued). Substituted (2/?)-3-|A^aiyl)-|(aryl)methyl| aminol- 
1,1,1 -trifluoro-2-propanois. 



Ex. 
No. 


SsUBl 




Ex. 
No. 


SSUB2 


435 


4-CI, 3-CH 3 CH 2 




459 


4-CF30-benzyloxy 


436 


3-CH3CH2 




460 


4-CH 3 CH 2 -benzyloxy 


437 


3-CH3, 5-CH3 




461 


isopropoxy 


438 


3-(CH 3 ) 3 C 




462 


3 -CF3 -benzyl 


439 


4-F, 3-CH3 . 




463 


isopropylthio 


440 


3-CI, 4-GI 




464 


cyclopentoxy 


A A 1 

441 


3,4-(CH 2 ) 4 




465 


3-Cl-5-pyridinyloxy 


A A O 

442 


3-HCF 2 CF 2 0 




466 


3-CF3 S -benzyloxy 


A A 1 

443 


3-CHF 2 0 




467 


3-CH3, 4-CH 3 -benzyloxy 


AAA 

444 


3-(CH 3 ) 2 N 




468 


2-F, 3-CF3-benzyloxy | 


A AC 

445 


3-cyclopropyl 




469 


3-F, 5-CF3 -benzyloxy 


446 


3-(2-furyl) 




470 


4-(CH 3 ) 2 CH-benzyloxy 


447 


3-CF 3 CF 2 




471 


1-phenylethoxy 


448 


4-NH 2 




472 


4-F, 3-CH 3 -benzoyl 


449 


3-CH3, 4-CH3, 5-CH3 




473 


3 -CF3 -phenyl 


450 


4-CH 3 CH 2 CH 2 0 




474 


4-CH30-phenylamino 


451 


3-CF3 




475 


cyclopropoxy 


452 


2-N0 2 




476 


4-N0 2 -phenylthio 
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Example Table 8 (continued). Substituted (2/?)-3-|^-(aryJ)-[(aryI)methyl| amino|- 
1,1,1 -trifluoro-2-propanols. 



R SUB1 





Ex. 
No. 


^SUBl 




Ex. 




477 


3-isopropyl 




501 


3 -CF3O- benzyloxy 


478 


2-CI, 3-C1 




502 


3-CF3 -benzyloxy 


479 


3-CF 3 0 




503 


3-F, 5-F-benzyIoxy 


480 


4-F 




504 


cyclohexylmethyleneoxy 


481 


4-CH3 




505 


benzyloxy 


482 


2-F, 5-Br 




506 


3-CF3, 5-CF3 -benzyloxy 


483 


4-C1, 3-CH3CH2 




507 


4-CF30-benzyioxy 


484 


3-CH3CH2 




508 


4-CH3CH2-benzyloxy 


485 


3-CH3, 5-CH3 




509 


isopropoxy 


486 


3-(CH 3 ) 3 C 




510 


3-CF3 -benzyl 


487 


4-F, 3-CH3 




511 


isopropylthio 


488 


3-C1, 4-CI 




512 


cyclopentoxy 


489 


3,4-(CH 2 ) 4 




513 


3-Cl-5-pyridinyloxy 


490 


3-HCF 2 CF 2 0 




514 


3-CF3S-benzyloxy 


491 


3-CHF 2 0 




515 


3-CH3, 4-CH 3 -benzyloxy 


492 


3-(CH 3 )2N 




516 


2-F, 3-CF3-benzyloxy 


493 


3-cyclopropyl 




517 


3-F, 5-CF3 -benzyloxy 


494 


3-{2-furyl) 




518 


4-(CH 3 ) 2 CH-benzyloxy 


495 


3-CF3CF2 




519 


1-phenylethoxy 
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Example Table 8 (continued). Substituted (2/?)-3-|A^-(aryl>[(aryl)methyI| amino| 
1 , hi -trifluoro-2-propanols. 



Ex. 
No. 


^SUBl 


496 


4-NH 2 


497 


3-CH 3 , 4-CH3, 5-CH3 


498 


4-CH 3 CH 2 CH 2 0 


499 


3-CF3 


500 


2-N0 2 



Ex. 
No. 


BSUB2 


520 


4-F. 3-CH 3 -benzoyl 


521 


3-CF3-phenyl 


522 


4-CH3 O-phenylamino 


523 


cyclopropoxy 


524 


4-N02-phenylthio 




Rsubi 



„OH T F CF, 




H.? H 




IB2 



F v CF 3 
N V=< 3 



Ex. 
No. 


SSUBI 




Ex. 
No. 


SSUB2 


525 


3-isopropyl 




549 


3-CF30-benzyloxy 


526 


2-CI, 3-CI 




550 


3-CF3-benzyloxy 


527 


3-CF3O 




551 


3-F, 5-F-benzyloxy 


528 


4-F 




552 


cyclohexylmethyleneoxy 


529 


4-CH3 




553 


benzyloxy 


530 


2-F, 5-Br 




554 


3-CF3, 5-CF3 -benzyloxy 


531 


4-C1, 3-CH3CH2 




555 


4-CF 3 0-benzyloxy 


532 


3-CH3CH2 




556 


4-CH 3 CH2-benzyloxy 


533 


3-CH3, 5-CH3 




557 


isopropoxy 


534 


3-(CH 3 ) 3 C 




558 


3-CF3 -benzyl 


535 


4-F, 3-CH3 ; 




559 


isopropylthio 


536 


3-CI, 4-CI 




560 


cyclopentoxy 
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Example Table 8 (continued). Substituted (2/?)-3-[yV-(aryl)-[(aryi)methyl| amino |- 
1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 


%UB1 


537 


3,4-(CH 2 ) 4 


538 


3-HCF 2 CF 2 0 . 


539 


3-CHF 2 0 


540 


3-(CH 3 ) 2 N ! 


541 


3-cyclopropyl 




j-V^-ruryi ) 


543 


3-CF 3 CF 2 


544 


4-NH 2 


545 


3-CH 3 . 4-CH 3 , 5-CH3 


546 


4-CH 3 CH 2 CH 2 0 


547 


3-CF 3 


548 


2-N0 2 



Lx. 
No. 


SsUB2 


561 


3-CI-5-pyridinyloxy 


562 


3-CF 3 S-benzyloxy 


563 


3-CH 3 . 4-CH 3 -benzyloxy 


564 


2-F, 3-CF 3 -benzyloxy 


565 


3-F, 5-CF 3 -benzyloxy 


566 


4-(CH 3 ) 2 CH-benzyloxy 


567 


1 -phenylethoxy 


568 


4-F. 3-CH 3 -benzoyl 


569 


3-CF 3 -phenyl 


570 


4-CH 3 0-phenylamino 


571 


cyclopropoxy 


572 


4-N0 2 -phenyithio 




SUB1 




N 



F F 



Ex. 
No. 


^SUBl 


573 


3-isopropyl 


574 


2-Cl. 3-CI 


575 


3-CF 3 0 


576 


4-F 



SUB2 




Ex. 
No. 


%UB2 


597 


3-CF 3 0-benzyloxy 


598 


3-CF 3 -benzyloxy 


599 


3-F, 5-F-benzyloxy 


600 


cyclohexylmethyleneoxy 
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Example Table 8 (continued). Substituted (2/?)-3-|AMaiyl)-|(aryl)methy]| amino|- 
1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 






No. 


SSUB2 


Oil 


4-CH 3 




601 


benzyloxy 


578 


2-F, 5-Br 




602 


3-CF-i, 5 -CF-a -benzyloxy 


579 


4-CI, 3-CH 3 CH 2 




603 


4-CF3 O-benzy loxy 


580 


3-CH3CH2 




604 


4-CH 3 CH 2 -benzyioxy 


-581 


3-CH3, 5-CH3 




605 


isopropoxy 


582 


3-(CH 3 ) 3 C 




606 


3-CF^ -benzyl 


583 


4-F, 3-CH3 




607 


isopropylthio 


584 


3-CI. 4-CI 




608 


cyclopentoxy 


roc 

585 


3.4-(CH 2 ) 4 




609 


3-CI-5-pyridinyloxy 


586 


3-HCF 2 CF 2 0 | 




610 


3-CF3S-benzyloxy 


COT 

587 


3-CHF 2 0 




611 


3-CH3, 4-CH 3 -benzyIoxy 


coo 

588 


3-(CH 3 ) 2 N 




612 


2-F. 3-CF3 -benzyloxy 


5oy 


3-cyclopropyl 




613 


3-F, 5-CF3 -benzyloxy 


590 


j-vz-ruryi ) 




614 


4-(CH 3 ) 2 CH-benzyioxy 


591 


3-CF 3 CF 2 




615 


1-phenylethoxy 


592 


4-NH 2 




616 


4-F, 3-CH3 -benzoyl 


593 


3-CH3, 4-CH3, 5-CH3 




617 


3-CF3-phenyl 


594 


4-CH 3 CH 2 CH 2 0 




618 


4-CH30-phenyIamino 


595 


3-CF3 




619 


cyclopropoxy 


596 


2-N0 2 




620 


4-N0 2 -phenyithio 
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Example Table 8 (continued). Substituted (2/?)-3-|N-(aryi)-[(aryl)methyl| amino|- 
1,1,1 -trifluoro-2-propanols. 




Ex. 
No. 


Rsubi 


Calculated 


Observed 


Mass 
IM+Hf 


Mass 
fM+Hl + 




AC 


522.1315 


522.1297 






572.0630 


D /i.OOJJ 


623 


2-F, 5-Br 


600.0420 


600.0404 


624 


4-CI, 3-CH 3 


551.1098 


551.1101 


625 


3-CH3, 5-CH3 


532.1722 


532.1705 


626 


3-(CH 3 ) 3 C 


560.2035 


560.2055 


627 


4-F, 3-CH3 


536.1471 


536.1480 


628 


3-C1, 4-CI 


572.0630 


572.0630 


629 


3,4-(CH 2 ) 4 


558.1879 


558.1881 


630 


3-HCF 2 CF 2 0 






631 


3-CHF 2 0 






632 


3-(CH 3 ) 2 N 


547.1831 


547.1844 


633 


3-cyclopropyl 






634 


3-(2-furyl) 






635 


3-CF 3 CF 2 






636 


3-cyclopentyl 






637 


4-NH 2 


519.1519 


519.1529 
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Example Table 8 (continued). Substituted (2/?)-3-|A^-(aryl)-|(aryl)methy!| amino|- 
1,1,1 -trifluoro-2-propanois. 



Ex. 
No. 


K SUB1 


Calculated 


Observed 


Mass 
(M+H] + 


Mass 
.|M+H| + 


638 


J-CH3, 4-CH3, 5-CH3 


546.1879 


546.1901 


639 


4-CH3CH20 


547 1594 


547 1594 


640 


3-CF3 








Z-NO2 


549 1760 




647 


^ /l H i m /=» t h v 1 
J«,*t-U1 lllvHlljr 1 


531.1644 


531.1649 


643 


Vmethvl 5-pfhvl i 


546.1879 


546.1899 


644 




517.1488 


517.1493 


645 


2.3-difluoro 


540.1221 


540.1182 


646 


4-CF-i 


572.1282 


572.1268 


647 


2-fluoro, 3-CF3 


590.1189 


590.1184 


! 648 


2-fluoro, 4-CF3 


590.1189 


590.1155 


649 


2-chloro, 4-fluoro 


556.0925 


556.0891 


650 


4-n-propyl 


546.1879 


546.1878 


651 


3-chloro, 4-fluoro 


556.0925 


556.0932 


652 


2,4-difluoro 


540.1221 


540.1194 


653 


^ 5-flifliinro 


540.1221 


540.1217 


654 


3.4-difluoro 


540 1221 


540 1248 


655 


3-fluoro 


522.1315 


522.1337 


; 656 


2-chloro 


538.1019 


538.1021 


657 


2-fluoro 


522.1315 


522.1310 


658 


2,5-difluoro 


j 540.1221 


540.1255 


659 


4-chloro, 2-fluoro 


556.0926 


556.0954 


660 


2,4-dichloro 


572.0630 


572.0667 


661 


2-fluoro, 3-CH3 






662 


4-chloro 


537.0942 


537.0944 
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Example Table 8 (continued). Substituted (2/0-3-1 A^aryIM(aiyi)methyll amino]- 
1,1,1 -trifluoro-2-propanols. 



Ex. 


R SUB1 


Calculated 


Observed 


No. 




Mass 


Mass 






fM+Hr 


[M+H1 + 


ooJ 


4-i^nnrnnvl ^-mpthvl 


560.2035 


560.2035 


oo4 


^ T J,*t*"U 111 UUIU 


558.1127 


558.1161 


665 


2,3,5-trifluoro 


jjo. 1 iz / 


CCO 1 1 AO 


666 


4-propoxy 


jOZ. 1 0Z0 


CfTi 1 Qf\1 

JOZ.lolD 


667 


4-isopropyl 


jhu.Io /V 


^/1A 1 COO 


668 


4-CF3O- 


coo n^'i 


coo 


669 


f-ouioxy 


576.1958 


576.1969 


670 


3-methyl, 4-CH 3 S- 


564.1443 


564.1476 


671 


4-nitro 


549.1260 


549.1306 


. 672 


3-CF3S- 






673 


4-chloro, 3-fluoro 


556.0925 


556.0933 


674 


3,5-dimethoxy 


564.1623 


564.1617 


675 


4_hrnmn 


582.0716 


582.0473 


676 


4-^c-butyl 




JOV/.ZU J 1 


677 


3-fluoro-2-nitro 


S67 1 1 66 

—>VJ / - 1 1 \J\J 


S67 1 ns 


678 


3-methoxy 


jjj. 1 tj / 




679 


4-bromo-2-nitro 


627.0366 


627.0375 


680 


4-cyano 


529.1362 


529.1364 


| 681 


4-CH3S- 


550.1209 


550.1251 


682 


3,4-(CH=CH) 2 


554.1566 


554.1578 


683 


4-CH 3 CH 2 NH- 


547.1832 


547.1819 


684 


4-propionyl 


560.1672 


560.1694 


685 


3-phenyl 


580.1723 


580.1772 


686 


4-cyclopentyi 


572.2035 


572.2029 
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Example Table 8 (continued). Substituted (27?)-3-|N-(aryl)-|(aryl)methyl| amino|- 
1,1,1 -trifluoro-2-propanoIs. 






R SUB2 




WD3»ervcii 


INo. 




Mass 


rviass 






1 lvi t n j 


1M4-H1 + 


687 


6-mpthvl-^-nvnHinvinx v 


C 1 Q 1 A A A 


r 1 O 1 A ^1 

Mo.14.5Z 


6X8 


S-rhloro-3-nvridinvloxv 


ojy.uv/z 


j3V. 1UUZ 


689 


3-Dvridinvloxv 




DID. 1 JOV 


690 


2~methvl-3-Dvridinvloxv 


C 1 Q 1C1Q 


j 1 V. 1 J 1 / 


691 


5-indolinyloxy 


J IV 




692 


4-fluoro~2-pyridinyloxy 




^77 17d/* 

JZj. 1 Z*tJ 


693 


2-cy ano-3-pyridi ny loxy 


530.1315 


530.1300 


694 


5-bromo-2-pyridinyloxy 


583.0667 


583.0405 


695 


3 -C F3 -2-py ridi ny loxy 


573.1236 


573.1205 


696 


2-pyridinylmethyieneoxy 


519.1519 


519.1522 


697 


cyclohexylmethyleneoxy 


524.2036 


524.2028 


698 


isopropoxy 


470.1488 


470.1565 


699 


cyclopentyloxy 


496.1723 


496.1719 


700 


neo-pentoxy 


498.1879 


498.1845 


701 


4-(methoxycarbonyl)-butoxy 


542.1777 


542.1827 


702 


trifluoromethoxy 


496.0971 


496.0959 


703 


2-methylpropoxy 


484.1723 


484.1718 


704 


2-methoxyethoxy 


486.1515 


486.1537 


705 


2-oxobutoxy 


498.1515 


498.1529 


706 


cyclohexyloxy 


510.1880 


510.1910 
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Example Table 8 (continued). Substituted (2/?)-3-|jV-(aryl)-|(aryl)methyl| amino|- 
1,1,1 -trifluoro-2-propanols. 



Ex. 


R SUB2 


Calculated 


Observed 


No. 




Mass 
fM+Hr 


Mass 
fM+Hl + 


707 


(methoxycarbonyl)methoxy 


500.1308 


500.1297 


708 


4-tetrahydropyranyloxy 


512.1672 


512.1631 


709 


1 -phenylethoxy 


532.1723 


532.1711 


i 7in 


3-CF30-benzyloxy 


602.1389 


602.1380 


711 


3-trifluoromethyl-benzyloxy 


586.1440 


586.1419 


717 


3,5-dimethyl-benzyloxy 


546.1879 


546.1890 


713 


j - uiuiiiu- uenzy ioxy 


en/: A/C71 
J7O.UO / 1 


jVO.UOH 1 


714 


j-\^r 3 o-Dcnzyioxy 


618.1161 


618.1151 


715 


j ,H-aiincinyi-Dciizyioxy 


C A (L 1 C7Q 


ZAfL 1 001 
JnO. I OO 1 


716 


j^j-uiiiuuru-Dcnzyioxy 


DD^.U /o 




111 


2-fluoro-3-CF3-benzyloxy 




OU4. 1JX7 


71x 


benzyloxy 


518.1566 


518.1578 


719 

/ I -7 


3,5-(CF 3 )2-benzyloxy 


654.1314 


654.1308 


720 


3 -fluoro-5-CF3 -benzyloxy 


604.1346 


604.1309 


721 


4-CF3 O-benzy loxy 


602.1389 


602.1383 


\ 722 


3 -chloro-benzyloxy 


552.1176 


552.1157 


723 


4-ethyI-benzyloxy 


546.1879 


546.1862 


11A 


3 -methyl-benzy loxy 


532.1723 


532.1692 


725 


2-fluoro-benzyloxy 


536.1472 


536.1465 


726 


2,3-difluoro-benzyloxy 


554.1378 


554.1364 


727 


4-isopropyl-benzyloxy 


560.2036 


560.2020 


728 


4-methyl-benzyloxy 


532.1723 


532.1729 


729 


4-bromo-benzyloxy 


596.0671 


596.0669 


730 


4-CF3-benzyloxy 


586.1440 


586.1400 


731 


4-fluoro-benzyloxy 


536.1472 


536.1454 
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Example Table 8 (continued). Substituted (2/?)-3-|W-(aryl)-|(aryl)methyl| amino|- 
1.1,1 -trifluoro-2-propanols. 



Ex. 
No. 


R SUB2 


Calculated 


Observed 


Mass 
[M+H1 + 


Mass 
IM+HI ! 


732 


3-iodo-benzyloxy 


644.0533 


644.0517 


733 


4-CF3S-benzyIoxy 


AIR 1 1 A 1 


Alfi 1 IAS 
016.1 lUJ 


734 


4-CF 2 HO-benzyIoxy 


584.1483 


584.1480 


735 


4-fluoro-3-CF3-benzyloxy 


604.1346 


604.1336 


736 


2,3,5-trifluoro-benzyloxy 


572.1284 


572.1276 


737 


4-chlorobenzyloxy 


552.1176 


552.1188 


738 


2,5-difluoro-benzyloxy 


554.1378 


554.1350 


739 


3-chloro-2-fluoro-benzyloxy 


570.1082 


570.1069 


| 740 


2,4-(CF3)2~benzyloxy 


654.1314 


654.1321 


741 


3 ,5-dichloro-benzy loxy 


586.1787 


586.1378 


742 


3-methoxy-benzyloxy 


548.1672 


548.1676 


743 


4-cyano-benzyloxy 


543.1519 


543.1517 


744 


4-terr-butyl-benzyloxy 


574.2192 


574.2163 


745 


isopropylthio 


486.1338 


486.1351 


746 


4-nitrophenylthio 


565.1032 


565.1034 


HAH 
fHt 


4-acetyl phenyl t hi o 


562.1287 


562.1261 


HAQ 


(^-coioro-iiiien-z-yi )- 
methylthio 


574.0512 


574.0523 


"7/10 
/4V 


4-m eth oxy - pheny 1 ami n o 


532.1597 


532.1592 


750 


3-methoxy-phenylamino 


532.1597 


532.1593 


751 


4-chIoro-phenylamino 


536.1102 


536.1125 


752 


4-n-propyl-phenylamino 


544.1961 


544.1959 


753 


3-cyano-phenylamino 


527.1444 


527.1448 


754 


3 -CF3 -benzyl 


570.1413 


570.1480 


755 


3-methyl-4-fluoro-benzyl 


534.1679 


534.1688 


756 


3-CF3-phenyl 


556.1334 


556.1339 
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Example Table 8 (continued). Substituted (2/ ? )-3-|^I)-,( aiy | )methyl | aminol 
KU -trifIuoro-2-propanols. 
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Example Table 8 (continued). Substituted (2/?)-3-iyV-(aryl)-[( a ry|)methyI| 
1,1,1 -trifl uoro-2-propanoIs. 



amino - 




Ex. 
No . 


R SUB1 




Calculated 


Observed 


Mass 
TM+H1 + 


Mass 

rivi+Hi + 


784 


nhpnnYv 


3-cyclopentyl 


456.2150 


456.2143 


785 


phenoxy 


3-i ^nnrnnrw v 

~* v/L/v/a V 


446.1943 


446.1936 


786 


phenoxy 




ilCC inn 


488.1116 


787 


4-F-phenoxy 


3-CF3S 


505.0946 


505.0927 


788 


4-F-phenoxy 


3-iec-butoxy 


478.2005 


478.1880 


789 


phenoxy 


3-(CF3) 2 COH- 


554.1378 


554.1385 


790 


4-CH 3 - 
phenoxy 


3-CF3S 


502.1275 


502.1261 


791 


phenoxy 


3-(2-furyl) 


454.1630 


454.1635 


792 


4-F-phenoxy 


3-isopropoxy 


464.1849 


464.1867 


793 


phenoxy 


3-isobutyl 


444.2150 


444.2157 , 


794 


phenoxy 


3-/m-butoxy 


460.2100 


460.2103 


795 


4-F-phenoxy 


3-CH 3 CH 2 0- 


450.1692 


450.1682 


796 


4-F-phenoxy 


3-CF3O- 


490.1253 


490.1211 


797 


phenoxy 


4-h-3-(2-furyl)- 


472.1536 


472.1530 


798 


4-F-phenoxy 


3-/i-propoxy- 


464.1849 


464.1820 


799 


4-F-phenoxy 


3-cyclopentyloxy- 


490.2005 


490.1998 


800 


phenoxy 


3-(3-furyl)- 


454.1630 


454.1646 


801 


4-F-phenoxy 


3-cyclopropyl- 
methyleneoxy 


476.1849 


476.1857 


802 " 


phenoxy 


3-CF 3 CH 2 0- 


486.1504 


486.1498 
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Example Table 9. (3/?)-4-|/V-(aryl)-|(aryl)methyl|amino|- 
1,1,1 .2.2-pentafluoro-3-butanols. 




CF2CF 3 



h,x. 
No. 


HsUBl 




Ex. 
No. 


SSUB2 


803 


3-isopropyl 




827 


3-CF30-benzyioxy 


804 


2-Cl,3-CI 




828 


3-CF3-benzyloxy 


805 


3-CF 3 0 




829 


3-F, 5-F-benzyloxy 


806 


4-F 




830 


cyclohexylmethyleneoxy 


807 


4-CH3 




831 


benzyloxy 


808 


2-K S Rr 




OT"V 

832 


3-CF3, 5-CF3 -benzyloxy 


809 


4-CI. 3-CH3CH2 




833 


4-CF 3 0-benzyloxy 


810 


3-CH3CH2 






4-CH3CH2-benzyioxy 


811 


3-CH3, 5-CH3 




OJJ 


isopropoxy 


812 


3-(CH 3 ) 3 C 




836 


3-CF3-benzyl 


813 


4-F, 3-CH3 




837 


isopropylthio 


814 


3-C1, 4-CI 




838 


cyclopentoxy 


815 


3,4-(CH 2 ) 4 




839 


3-CI-5-pyridinyloxy 


816 


3-HCF 2 CF 2 0 




840 


3-CF3S-benzyloxy 


817 


3-CHF 2 0 




841 


3-CH3, 4-CH 3 -benzyloxy 


818 


3-(CH 3 ) 2 N 




842 


2-F, 3 -CF3 -benzyloxy 


819 


3-cyclopropyl 




843 


3-F, 5-CF3-benzyIoxy 


820 


3-(2-furyl) 




844 


4-(CH 3 ) 2 CH-benzyloxy 


821 


3-CF 3 CF 2 




845 


1-phenylethoxy 


822 


4-NH 2 




846 


4-F, 3-CH 3 -benzoyl 


823 


3-CH 3 , 4-CH3, 5-CH3 




847 


3-CF3~phenyl 


824 


4-CH 3 CH 2 CH 2 0 




848 


4-CH30-phenyl amino 
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Example Table9.(3/?)^|^(aryl)-|(aryl) me thyl|amino|.lJ.l.2.2-pe„taf]uoro-3- 
butanols (Continued). 



Ex. 
No. 


^SUBI 


825 


3-CF 3 


826 


2-N0 2 



Ex. 
No. 


&SUB2 


849 


cyclopropoxy 


850 


4-N0 2 -phenylthio 



F 3 CF 2 C 




*SUB1 



OCF 2 CF 2 H 




SLB2 



F 3 CF 2 



,. OH T OCF2CF2H 



Ex. 
No. 


SsUBl 




No. 


£SUB2 


851 


-j-ioopropyi 




875 


3-CF30-benzyloxy 


852 


2-Cl, 3-C1 




0/0 


3-CF3-benzyloxy 


853 


3-CF3O 




877 


3-F, >-h-benzyloxy 


854 


4-F 




878 


cyclohexyimethyleneoxy 


855 


4-CH3 




879 


benzyloxy 


856 


2-F, 5-Br 




880 


3-CF 3 , 5-CF 3 -benzyIoxy 


857 


4-C1. 3-CH3CH2 




881 


4-CF 3 0-benzyloxy 


858 


3-CH3CH2 




882 


4-CH3CH2-benzyloxy 


859 


3-CH3, 5-CH3 




883 


isopropoxy 


860 


3-(CH 3 ) 3 C 




884 


3-CF3 -benzyl 


861 


4-F. 3-CH3 




885 


isopropylthio 


862 


3-CI, 4-CI 




886 


cyclopentoxy 


863 


3,4-(CH 2 ) 4 




887 


3-Cl-5-pyridinyloxy 


864 


3-HCF 2 CF 2 0 




888 


3-CF 3 S-benzyloxy 


865 


3-CHF 2 0 




889 


3-CH 3 , 4-CH3 -benzyloxy 


866 


3-(CH 3 ) 2 N 




890 


2-F, 3-CF3 -benzyloxy 


867 


3-cyclopropyl 




891 


3-F, 5-CF3 -benzyloxy 


868 


3-(2-furyl) 




892 


4-(CH 3 ) 2 CH-benzyloxy 
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Example Table 9. (3/0-4-|/V-(aryl)-|(aryl )methyl |amino |- 1,1.1 ,2,2-pentafluoro-3- 
butanols (Continued). 



Ex. 
No. 


&SUB1 




Ex. 
No. 


SSUB2 


869 


3-CF 3 CF 2 




893 


l-phenylethoxy 


870 


4-NH 2 




894 


4-F. 3-CH3 -benzoyl 


871 


3-CH3. 4-CH3, 5-CH3 




895 


3-CF3 -phenyl 


872 


4-CH3CH2CH2O 




896 


4-CH3(D-phenylamino 


873 


3-CF3 




897 


cyclopropoxy ■ 


874 


2-N0 2 




898 


4-N02-phenylthio 
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Example Table 10. Substituted (2/?)-3-lA^-(aryl)-{(aryl)oxylamino]- 
1 , 1 J -trifluoro-2-propanols. 




Rsubi 

OH T CF 2 CF2Cf% 




SU62 



F3C 



OH T CF 2 CF 2 CF 3 

'^6 



Ex. 
No. 


&SUB1 




Ex. 
No. 


^SUB2 


899 


3-isopropyl 




923 


3-CF3 O-benzy loxy 


900 


2-CI, 3-CI 




924 


3-CF3-benzyloxy 


901 


3-CF3O 




925 


3-F, 5-F-benzyloxy 


902 


4-F 




926 


cyclohexyimethyleneoxy 


903 


4-CH3 




927 


hpn7vlnYv 
iz.jf 1 u a y 


904 


2-F, 5-Br 




928 


3-CF3, 5-CF3-benzyloxy 


905 


4-C1, 3-CH3CH2 




929 


4-CF3 O-benzy loxy 


906 


3-CH3CH2 




930 


4-CH 3 CH 2 -benzyloxy 


907 


3-CH3, 5-CH3 




931 


isopropoxy 


908 


3-(CH 3 ) 3 C 




932 


3-CF3~benzy! 


909 


4-F, 3-CH3 




933 


isopropylthio 


910 


3-CI,4-CI 




934 


cyclopentoxy 


911 


3,4-(CH 2 ) 4 




935 


3-Cl-5-pyridinyloxy 


912 


3-HCF 2 CF 2 0 




936 


3-CF3S-benzyloxy 


913 


3-CHF z O 




937 


3-CH 3 , 4-CH 3 -benzyloxy 


914 


3-(CH 3 )2N 




938 


2-F, 3-CF3-benzyloxy 


915 


3-cyclopropyl 




939 


3-F, 5-CF3-benzyloxy 


916 


3-(2-furyl) 




940 


4-(CH 3 ) 2 CH-benzyioxy 


917 


3-CF 3 CF 2 




941 


1-phenylethoxy 


918 


4-NH 2 




942 


4-F, 3-CH 3 -benzoyl 


919 


3-CH3. 4-CH3, 5-CH3 




943 


3 -CF3 -phenyl 


920 


4-CH 3 CH 2 CH 2 0 




944 


4-CH30-phenylamino 


921 


3-CF3 




945 


cyclopropoxy 
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Example Table 10 (continued). Substituted (2*)-3 IN (m n u „ , 
l.l,I-trifluo ro -2-propanols. I^l)-|(aorl)oxyjara, n o| 



Ex. 
No. 


^SUBl 


922 


2-N0 2 



Ex, 

-No,. 
946 



4-NQ 2 -phenylthio 



CF 2 CF 3 



^RSUB2 



h^ 1 A / CF2CF ' 



I No . 

j~94T 


— sum 


Ex. 
No. 


£SUB2 




3-isopropyl 


971 


3-CF 3 0-benzyloxy 


("948 
I 949 


2-CI, J-CJ 


972 


3-CF 3 -benzyloxy 


["950 


3-CF 3 0 
4-1- 


973 
974 


3-h 5-r-oenzyloxy 


951 


4-CH3 


975 


cyclohexyimethyleneoxv 
benzyloxy 


J952 
1 953 


+-t, 5-Br ~ 


976 


3-CF3, 5-CF3 -benzyloxy 


1 954 


4-C1, 3-CH,CH 7 


977 


4-CF30-benzyloxy , 


955 


3-CH 3 CH 2 


978 


4-CH3 CH 2 -benzylox y 




3-CH3, 


979 


isopropoxy f 


[956" 


' 3-(CH 3 ) 3 C 


980 


3-CF3 -benzyl I 


f 957 
J 958 


4-F, 3-CH3 
3-U,4-CI 


981 
982 


isopropylthio 1 


959 


3,4-(CH 2 ) 4 


983 


cyclopentoxy J 
3-U-5-pyndinyloxy 1 


[960 
961 


3-HCF 2 CF 2 0 


984 


3-CF 3 S-benzyloxy 1 


962 ~ 


3-CHF 2 0 


985 


3-CH3, 4-CH 3 -benzyloxv 1 


963 


3-(CH 3 ) 2 N 


986 


2 " F . 3-CF3 -benzyloxy | 


964 


3-cyclopropyi 


987 


3-F, 5-CF3 -benzyloxy 1 




3-(2-tury|) 


988 


^(^^CH-benzyloxy | 
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No. 

965 






Ex. 
No. 


^SUB2 


"966" 


3-CF 3 CF 2 




989 


1-pnenylethoxy 


967 


4-NH 2 




990 


4-F, 3-CH3 -benzoyl 


~968~ 


3-CH 3 , 4-CH3, 




991 


3-CF3 -phenyl 


"969" 


4-CH 3 CH 2 CH 2 0 




992 


4-eH30-phenylamino t 


970 


3-CF3 




~993~ 


cyciopropoxy 




2-N0 2 




~994~ 


4-NC^-phenylthio 



H QH ' / C 



kR SUB1 




Ex. 
No. 

995 




Ex. 
No. 


^SUB2 


996 


-J-isopropyl 


1019 


3-CF30-benzyloxy 


997 


2-U, 3-CI 


1020 


3-CF 3 -benzyloxy 


"998" 


3-CF3O 
4-b 


1021 
1022 


3-h ^-l--benzyloxy 


"999" 
1000 


4-CH3 


1023 


cyclohexyimethyleneoxy 
i oenzyloxy 


1001 


2-h 5-Br 


1024 


3-CF3, 5-CF3-benzyloxv 


1002 


4-CI, 3-CH 3 CH ? 


1025 


4-CF 3 0-benzyloxy 


1003" 


3-CH 3 CH 2 


1026 


4-CH3CH 2 -benzyloxv 


1004 


3-CH3, S-CH, 


1027 


isopropoxy 


1005 


3-(CH 3 ) 3 C 


1028 


3 -CF3 -benzyl 


1006 " 


4-F, 3-CH3 
3-C1, 4-CI 


1029 
1030 " 


isopropylthio 


1007 " 


3,4-(CH 2 ) 4 


1031 


cyciopentoxy 
3-CI-5-pyridinyloxy 
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Example Table 10 (continued). Substituted (2«)-3- l ^l H (a^)oxyJa m ino|- 
1 , 1J -trifl uoro-2-propanols. 



Ex. 
No. 


SsUBl 




Ex. 
No. 


^SUB2 


1008 


3-HCF 2 CF 2 0 




1032 


3-CF3S-benzyloxy 


1009 


3-CHF 2 0 




1033 


4-CH3-benzyloxy 


1010 


3-(CH-2V>N 




1034 


2-F, 3-CF3-benzyioxy 


1011 


•i-cyclopropyl 




1035 


3-F, 5-CF3~benzyloxy 


1012 


3-<2-hiryl) 




1036 


4-(CH 3 ) 2 CH-benzyloxy 


1013 


3-CF 3 CF 2 




f 1037 


l-phenylethoxy 


1014 


4-NH 2 




1038 


4-F, 3-CH 3 -benzoyl 


1015 


3-CH 3t 4-CH3, S-CH, 




1039 


3 -CF 3 -phenyl 


1016 


4-CH 3 CH 2 CH 2 0 




1040 


4-CH 3 0-phenyiamino 


1017 


3-CF3 




1041 


cyciopropoxy 


1018 


2-N0 2 




1042 


4-N0 2 -pheny!thio 



H OH T / 0CF3 



'SUB1 




R SUB2 



F 3 C 



u QH T OCF3 



Ex. 
No. 






Ex. 
No. 


&SUB2 


1043 


J-isopropyl 




1067 


3-CF30-benzyloxy 


1044 


2-Li, 3-CI 




1068 


3-CF3-benzyIoxy 


1045 


3-CF3O 




1069 


3-F, 5-h-benzyloxy 


1046 


4-h 




1070 


cyclohexylmethyleneoxy 


1047 


4-CH3 1 




1071 


benzyloxy 


1048 


2-F, 5-Br 




1072 


3-CF3. 5-CF 3 -benzyloxy 


1049 


4-CI, 3-CH3CH2 




1073 


4-CF 3 0-benzyloxy 


1050 


3-CH3CH2 




1074 1 


4-CH3CH 2 -benzyloxy 
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1 Ex. 
1 No. 
1 1051 


1 Til 1 


Ex. 
No. 


1 " 

^SUB2 


1 1052 


3-CHq 


1075 


I isopropoxy 1 


1 1053 


JL ° v^ n 3'3<~ 


1076 


_[ 3-CF3 -benzyl 1 


1 1054 


4-F l.rH^ 

r ^ 4-ci 


1077 
1078 


| isopropylthio j 


1 1055 
1 1056 


l_ 3.4-(CH 2 ) 4 


1079 


J cyclopentoxy J 

1 3-d-5-pyridinyloxv ^ 


1 1057 


| 3-HCF 2 CF 2 0 


1080 


•J-Cr^S-benzyloxy 1 


J 1058 


3-CHF 2 0 


1081 


[ J <- H 3« 4-CH3-benzyJoxy 1 




3-(CH 3 ) 2 N 


1082 


^« ^-Ch3-benzyloxy 1 


jfQ59 
1 1060 


J-cyclopropyj 


1083 j 


3 -F% 5-CF3-benzyloxy J 


[~1061 J 


j i^-ruryij 


1084 


4-(CH 3 ) 2 CH-benzyloxy 


1 1062 j 


3-CF3CF2 


1085 


1-pnenyJethoxy J 




4-NH 2 


1086 


4-F, 3-CH v benzoyl I 


f 1063 T 
1 1064 " 


3-CH3, 4-CH3, 5-CH, 


1087 


3-CF3 -phenyl J 


1 1065 


4-CH3CH2CH2O 


1088 j 


4-CH30-phenylamino I 


1066 


3-CF3 


1089 


cyclopropoxy j 




2-N0 2 


' 1090 


4-N0 2 -phenylthio | 




SUB1 



F,C 



U S M , PCF2CF2H 



H 

F 3 C 



OH T 



SUB2 



OCF2CF 2 H 



Ex. 
No. 

1091" 






Ex. 
No. 


^SUB2 


1092" 


J-isopropyl 




1115 


3-CF30-benzyloxy 


1093 


r 2-C1, 3-CI 




1116 


3-CF3-benzyJoxy 


1094" 


3-CF3O 
4-F 




1117 
1118 


3-F, 3-r-Denzyloxy 
cyciohexylmethyleneoxv " 
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Example Table 10 (continued). Substituted (7R\ T ia; < n „ 
M.l-trifluoro-2-propanoI, (2/? >- 3 ^-(^lH(^I)oxy, am ino|- 



I Ex. 
No. 

flaw 


^SUBl 


Ex. 
No. 
1119 


SsUB2 


1 4 -CH 3 


i benzyloxy 1 


f7096 
I 1097 


2-F, 5-Br 


1120 


3-CF3, 5-CF 3 -benzyloxy J 


I 1098 


i 4-C1 "?-pn_r , u 


1121 


4-CF 3 0-benzyloxy j 


1 1099 




1 122 


J 4-CH3CH2 -benzyloxy j 


1 1,00 


3-CH-> s rn. 


1123 


j isopropoxy ~1 


1 1101 




1 124 


3-CF3 -benzyl \ 


M102 


j ^-r, J-CM3 

f 3-CI, 4-CI 


1 125 
1 126 


r >sopropylthio 1 


1 1 103 
1 1104 


1 3,4-(CH 2 ) 4 


1127 


! cyclopentoxy j 
3-d-5-pyridinvIoxv S 


1 1105 j 


3-HCF 2 CF 2 0 


1128 


3 -C b 3 S -benzyl oxy j 


1 1106 


3-CHF 2 0 


11291 


J CH 3» 4-CH3 -benzyloxy 1 




3-(CH 3 ) 2 N 


1130 


-benzyloxy 1 


JTT07 

1 1108 


•5-cyclopropyJ 


1131 


->-r, ->-Cr 3 -benzyloxy I 


1 1109 


3-U-tuiyl) 


1132 f 


4 -(CH 3 ) 2 CH-benzyloxy j 


1 1110 


3-CF 3 CF 2 


1133 


i-pnenylethoxy I 




4-NH 2 


1134 


4-F, 3-CH 3 -benzoyl 1 


1 11,1 1 

f 1112 


3-CH3, 4-CH3, 5-CH, 


1135. 


3-CF3 -phenyl j 




4-CH 3 CH 2 CH 2 0 


1 136 


4-CH 3 0-phenyIamino j 


f 1113 


3-CF3 


1137 r 


cyciopropoxy j 


[1114 


2-NQ 2 


1138" 


4-N0 2 -phenylthio 1 
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Example Table 11. (2/?)-3-fyV-(aryl)-[(aryl)methylJaminoJ- 
1 , 1 -difluoro- 1 -chloro-2-propanols. 




CF 2 C 



■ I OH , 



CIFjC 




.RsUB2 



CF 2 CF 3 



1 Ex. 
1 No. 

■ "1 TIG 


Bsubi 


Ex. 
No. 


^SUB2 


1 1 1 iy 
1 1140 


3-isopropyl 


1163 


1 3-CF30-benzyloxy 


1 1141 


2-C1, 3-CI 


i lvrr 


j 3-CF3-benzyloxy 


1 1142 


4-F 


1 165 
1 166 


j ->-f» >-h-benzyIoxy 


1 1143 


4-CH 3 


1167 


j cycionexylmethyieneoxy 
1 benzyloxy ~| 


[7144 
1 1145 


2-F, 5-Br 


1168 


J ° ^ r 3* ->-^r3-benzyloxy 


1 1146 


4-C1, 3-CH3CH2 


1169 


j 4-CF30-benzyloxy | 


1 1147 


3-CH3CH2 


1170 


1 3 *~ H 2 benzyloxy f 


1 1148 


3-CH3, 5-CH3 


1171 


P isopropoxy j 


1 1149 


3-(CH 3 ) 3 C 


1172 


J ^-~3 ""Denzyi 1 


1 1150 


4-F, 3-CH3 
3-CI, 4-CI 


1173 
1174 


isopropylthio j 


rrur 

1 1 152 


3,4-(CH 2 ) 4 


1175 1 


cyclopentoxy f 
-S-py ridiny loxy J 




3-HCF 2 CF 2 0 


1176 


3-CF3S-benzyloxy | 


1153 
1 1154 


3-CHF 2 0 


1177 


3-CH3, 4-CH 3 -benzyIoxy | 


I 1155 


3-(CH 3 )2N 


1178 


2-F, 3-CF 3 -benzyloxy j 


1 1156 


J-cyclopropyl 


1179 


5-CF 3 -benzyloxy I 


1 1157 


3-(2-hiryl) 


1180 


4 "(CH 3 ) 2 CH-benzyIoxy 


1 1158 


3-CF 3 CF 2 


1181 


i-phenylethoxy | 


1 1 159 


4-NH 2 


1182 


4-F, 3-CH 3 -benzoyl 


1 1160 


3-CH3, 4-CH3, 5-CH3 


1183 


3-CF3 -phenyl I 


1161 


4-CH 3 CH 2 CH 2 0 


1184 


4-CH 3 0-phenylamino j 




3-CF3 


1185 


cyclopropoxy 1 
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Example Table 11 (continued). (2/?)-3.|^(aryI)-|(aiyl)methy!|amino|-Kl. 
difluoro- 1 ~chloro-2-propanols. 



Ex. 
No. 




1162 


2-NO2 



Ex. 
No. 


&SUB2 


1186 


4-N0 2 -phenylthio 



CF 2 C 




r PCF2CF2H 



CF 2 C 




R SUB2 



OCF2CF2H 



Ex. 
No. 


SsUBl 


No. 


%UB2 


1 187 


3-isopropyl 


1211 


3-CF30-benzyloxy 


1188 




1212 


3-CF3 -benzyloxy 


1189 


3-CF3O 


1213 


3-K 5-F-benzyloxy 


1190 


4-F 




cyclohexylmethyleneoxy 


1191 


4-CH3 


1215 


benzyloxy 


1192 


2-F, 5-Br 


1216 


3-CF 3< 5-CF 3 -benzyloxy 


1193 


4-C1, 3-CH3CH2 


1217 


4-CF30-benzyloxy 


1194 


3-CH3CH2 


1218 


4-CH3CH2 -benzyloxy 


1195 


3-CH3, 5-CH3 


1219 


isopropoxy 


1196 


3-(CH 3 ) 3 C 


1220 


3-CF 3 -benzyl 


1197 


4-F, 3-CH3 


1221 


isopropylthio 


1198 


J-U. 4-CI 


1222 


cyclopentoxy 


1199 


3.4-(CH 2 ) 4 


1223 


3-CI-5-pyridinyloxy 


1200 


3-HCF 2 CF 2 0 


1224 


3-CF 3 S-benzyloxy 


1201 


3-CHF 2 0 


1225 


3-CH3, 4*CH3-benzyloxy 


1202 


3-(CH 3 ) 2 N 


1226 


2-F, 3-CF 3 -benzyloxy 


1203 


3-cyclopropyJ 


1227 


3-F, 5-CF3-benzyloxy 


1204 


3-(2-hiryJ) 


1228 


4-(CH 3 ) 2 CH-benzyloxy 


1205 


3-CF 3 CF 2 


1229 


i-piienylethoxy 
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Exampie Table IJ (continued). (^)-3 W a iy . H (a^) m ethy I ,a m i n oH.,. 
difluoro-l-chloro-2-propanols. 



Ex. 
No. 
1206 






Ex. 
No. 


^SUB2 


1207 


4-NH 2 




1230 


4-F, 3-CH3 -benzoyl 


1208 


3-CH 3 , 4-CH3, 5-CH, 




1231 


3-CF3-phenyl 


1209 


4-CH 3 CH 2 CH 2 0 




1232 


4-CH30-phenylamino 


1210 


3-CF3 




1233 


cyciopropoxy 




2-N0 2 J 




1234 


4-NC>2-phenylthio 
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ex.**™. a. ^)-3-^«--«.^,« Mj . u , Mrifluoro . 2 . propanols 



CFaCF, 



X SUB1 



^SUB2 



\ / 



Ex, 
No 




123; 


5 J J-isopropyl 


1236 


» 2-CI, 3-Q 


1237 


1 3-CF 3 0 


1238 


T 4-F 


1239 




1240 


^-r, 5-Br 


1241 


4-CI, 3-CH3CH9 


1242 


I 3-CH3CH2 


1243 


3-CH3, 


1244 


L 3-(CH 3 ) 3 C 


1245 


4-F, 3-CH3 


1246 


F 3-Cl, 4-CI 


1247 : 


3.4-(CH 2 ) 4 


12481 


3-HCF 2 CF 2 0 


12497 


3-CHF 2 0 


1250 f 


3-(CH 3 ) 2 N 


1251 r 


3-cyclopropyl 


1252 " 


3-(2-turyl) 


1253 " 


3-CF 3 CF 2 


1254 


4-NH 2 


1255" 


3-CH3, 4-CH3, 5-CH, 


"l256~~ 


4-CH 3 CH 2 CH 2 0 


ri257 


3-CF3 



CF2CF3 



Mgz] %UB2 



3-CF 3 0>benzyloxy 



3-CF3~benzyI oxy 
3-F, 5-F-benzyloxy 



cyclohexylmethylencoxy 



benzyioxy 



3-CF3, 5-CF3-benzyloxy 



4-CF3Q~benzyloxy 



4~CH3CH2-benzyloxy 



isopropoxy 



3-CF3 -benzyl 
isopropyithio 



cyciopentox y 
3-CI-5-pyridinyloxy 



7274 
7275 



7276 
T277 



1278 
7279 



1280 
T28T 



3-CF 3 S-benzyloxy 



3-CH3, 4->CH 3 -benzyioxy 



2 ~ F » 3-CF3~benzyioxy 



3 ~ F * ^-CF3>benzyloxy 



4-(CH 3 ) 2 CH-benzylQ X y 
l-phenylethoxy ~ 



4-F, 3-CH 3 -benzoyl 



3-CF 3 -phenyl 



4-CH 3 0.phenylami no 
cyclopropoxy 
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Example Table 12 (continued). (2/?)-3.[M^Xdiaiyi)aminoI-l.LI.trifluoro«2- 
propanols. 



Ex. 
No. 




1258 


2-N0 2 



Ex. 
No. 


SSUB2 


1282 


4-N02-phenylthio 




RSUBI 




Ex. 
No. 






Ex. 
No. 


%UB2 


1283 


3-isoDroDvl 






3-CF30-benzyloxy 


1284 


2-C1, 3-CI 




1308 


3 -CF3 -benzyloxy 


1285 


3-CF 3 0 




1309 


3-F, 5-K-benzyloxy 


1286 


4-F 




1310 


cyclohexylmethyleneoxy 


1287 


4-CH3 




1311 


benzyloxy 


1288 


2-F. 5-Br 




1312 


3-CF3. 5-CF3 -benzyloxy 


1289 


4-C1, 3-CH3CH2 




1313 


4-CF30-benzyloxy 


1290 


3-CH3CH2 




1314 


4-CH 3 CH 2 -benzyloxy 


1291 


3-CH3. 5-CH3 




1315 


isopropoxy 


1292 


3-(CH 3 ) 3 C 




1316 


3-CF3-benzyl 


1293 


4-F, 3-CH3 




1317 


isopropylthio 


1294 


3-CI, 4-C1 




1318 


cyclopentoxy 


1295 


3,4-(CH 2 ) 4 




1319 


3-CI-5-pyridinyloxy 


1296 


3-HCF 2 CF 2 0 




1320 


3-CF3 S-benzyloxy 


1297 


3-CHF 2 0 | 




1321 


3-CH3, 4-CH 3 -benzyloxy 


1298 


3-(CH 3 ) 2 N 




1322 


2-F, 3-CF3 -benzyloxy 


1299 


3-cyclopropyl 




1323 


3-F, 5-CF3 -benzyloxy 


1300 


3-(2-furyl) 




1324 


4-(CH 3 ) 2 CH-benzyloxy 
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Example Table 12(continued). (^H-^^Hdia^lJaminol-KlJ-trifluoro^- 
propanols. 



Ex. 
No. 


SsUBl 




Ex. 
No. 


£SUB2 


1301 


3-CF 3 CF 2 




1325 


l-phenylethoxy 


1302 


4-NH 2 




1326 


4-F. 3-CH3 -benzoyl 1 


1303 


3-CH3. 4-CH3, 5-CH3 




1327 


3-CF3-phenyl 


1304 


4-CH 3 CH 2 CH 2 0 




1328 


4-CH 3 0-phenylamino 


1305 


3-CF3 




1329 


cyclopropoxy 


1306 


2-NO2 




1330 


4-N0 2 -phenylthio 




Rsubi 



H OH , 




OCF. 



Ex. 
No. 






• 3 

Ex. 
No. 


^SUB2 


1331 


3-isopropyl 




1355 


3 -CF3 O-benzyloxy 


1332 


2-CI, 3-CI 




1356 


3-CF3-benzyloxy 


1333 


3-CF3O 




1357 


3-F. 3-Kbenzyloxy 


1334 


4-F 




1358 


cyclohexyimethyleneoxy 


1335 


4-CH3 




1359 


benzyloxy 


1336 


2-h, 5-Br 




1360 


3-CF3, 5-CF3-benzyloxy 


1337 


4-C1, 3-CH3CH2 




1361 


4-CF 3 Obenzyloxy 


1338 


3-CH3CH2 




1362 


4-CH 3 CH 2 -benzyloxy 


1339 


3-CH3, 5-CH3 




1363 


isopropoxy 


1340 


3-(CH 3 ) 3 C 




1364 


3-CF3 -benzyl 


1341 


4-F, 3-CH3 




1365 


isopropylthio 


1342 


3-CI, 4-CI 




1366" 


cyclopentoxy 


1343 


3,4-(CH 2 ) 4 




1367 


3-CI-5-pyndinyloxy 
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Example Table 12 (continued). (2/?)-3-|yv.yV-(diaiyl)amino|-l.l.l.trifluoro-2- 
propanols. 



Ex. 
No . 


^SUBl 




Ex. 
No. 


^SUB2 


1344 


3-nCh2Cr20 




1368 


3-CF3S-benzyloxy 


1345 






1369 


3-CH3, 4-CH 3 -benzyloxy 


1346 


3-(CH 3 ) 2 N 




1370 


2-F. 3-CF3-benzyloxy 


1347 


3-cyclopropyl 




1371 


J-r, 5-Ch3-benzyloxy 


1348 


3-(2-fury|) 




1372 


4-(CH 3 ) 2 CH-benzyloxy 


1349 


3-CF3CF2 




1373 


l-phenylethoxy 


1350 


4-NH 2 




1374 


4-F, 3-CH 3 -benzoyi j 


1351 


3-CH3, 4-CH3, 5-CH, 




1375 


3-CF3 -phenyl 


1352 


4-CH 3 CH 2 CH 2 0 




1376 


4-CH3 O-pheny 1 ami no 


1353 


3-CF3 




1377 


cyclopropoxy 


1354 


2-N0 2 




1378 


4-N0 2 -phenylthio 



fi^^l''' ^Rsubi 
OCF 2 CF 2 H 



u 

OH | 



RSUB2 



Ex. 
No. 


^SUBl 


1379 


i-jsopropyl 


1380 


2-U, 3-CI 


1381 


3-CF 3 0 


1382 


4-F 


1383 


4-CH3 


1384 


2-h5-Br 


1385 


4-C1. 3-CH3CH2 


1386 


3-CH 3 CH 2 



F3C 



OH T /=< 



OCF 2 CF 2 H 



Ex. 
No. 


£SUB2 


1403 


3-CF30-benzyloxy j 


1404 


3-CF3-benzyloxy 


1405 


5-F-benzyloxy 


1406 


cyclohexyimethyleneoxy 


1407 


. benzyloxy 


1408 


3-CF3, 5-CF3 -benzyloxy 


1409 


4-CF30-benzyloxy 


1410 


4-CH 3 CH 2 -benzyloxy 
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Example Table 12 (continued). (2^)-3-[yv,yV'-(diaiyl)amino|-lJ,l-trinuoro-2- 
propanols. 



Ex. 
No. 


SSUBI 




No. 


%UB2 


lJO / 


3-CH 3 , 5-CH3 




1411 


isopropoxy 


f "ICC 


3-(CH 3 ) 3 C 




1412 


3 -CF 3 -benzyl 




4-F, 3-CH3 




1413 


isopropylthio 




3-C1, 4-C1 




1414 


cyclopentoxy 


1391 


3,4-(CH 2 ) 4 




141 S 


■>-U-5-pyndinyloxy 


1392 


3-HCF 2 CF 2 0 






3-CF3S-benzyloxy 


1393 


3-CHF 2 0 




1417 


3-CH3, 4-CH 3 -benzyloxy 


1394 


3-(CH 3 ) 2 N 




1418 


2-F, 3-CF3-benzyloxy 


1395 


3-cyclopropyl 




1419 


3-F, 5-CF3~benzyloxy 


1396 


J-(2-luiyl) 




1420 


4-(CH 3 ) 2 CH-benzyloxy 


1397 


3-CF 3 CF 2 




1421 


l-phenylethoxy 


1398 


4-NH 2 




1422 


4-F, 3-CH 3 -benzoyI 


1399 


3-CH 3 , 4-CH 3 , 5-CH 3 




1423 


3-CF 3 -phenyl 


1400 


4-CH 3 CH 2 CH 2 0 




1424 


4-CH30-pheny!amino 


1401 


3-CF 3 




1425 


cyclopropoxy 


1402 


2-N0 2 




1426 


4-N02-phenylthio 



I 

i 
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BIOASSAYS 
CETP Activity /// Vitro 

ASSAY OF CETP INHIBITION USING PURIFIED COMPONENTS 
(RECONSTITUTED BUFFER ASSAY) 
5 The ability of compounds to inhibit CETP activity was assessed using an 

in vitro assay that measured the rate of transfer of radiolabeled cholesteryl ester 
([3H]CE) from HDL donor particles to LDL acceptor particles. Details of the 
assay are provided by Glenn. K. C. et al. (Glenn and Melton, "Quantification of 
Cholesteryl Ester Transfer Protein (CETP): A) CETP Activity and B) 
10 Immunochemical Assay of CETP Protein," Meth. Enzymol. 263. 339-351 
(1996)). Human recombinant CETP can be obtained from the serum-free 
conditioned medium of CHO cells transfected with a cDNA for CETP and 
purified as described by Wang, S. et al. (J. Biol. Chem. 267, 17487-1 7490 
(1992)). To measure CETP activity. [3H]CE-labeled-HDL, LDL. CETP and 
assay buffer (50 mM tris(hydroxymethyl)aminomethane, pH 7.4: 150 mM 
sodium chloride; 2 mM ethylenediamine-tetraacetic acid (EDTA); 1% bovine 
serum albumin) were incubated in a final volume of 200 U L, for 2 hours at 37 °C 
in 96 well plates. Inhibitors were included in the assay by diluting from a 10 mM 
DMSO stock solution into 16% (v/v) aqueous DMSO so that the final 
20 concentration of inhibitor was 800 uM. The inhibitors were then diluted 1:1 with 
CETP in assay buffer, and then 25 uL of that solution was mixed with 175 uL of 
lipoprotein pool for assay. Following incubation, LDL was differentially 
precipitated by the addition of 50 uL of 1% (w/v) dextran sulfate/0.5 M 
magnesium chloride, mixed by vortex, and incubated at room temperature for 10 
minutes. A potion of the solution (200 uL) was transferred to a filter plate 
(Millipore). After filtration, the radioactivity present in the precipitated LDL was 
measured by liquid scintillation counting. Correction for non-specific transfer or 
precipitation was made by including samples that do not contain CETP. The rate 
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of PH]CE transfer using this assay was linear with respect to time and CETP 
concentration, up to 25-30% of [*H]CE transferred. 

The potency of test compounds was determined by performing the above 
described assay in the presence of varying concentrations of the test compounds 
and determining the concentration required for 50% inhibition of transfer of 
[-H]CE from HDL to LDL. This value was defined as the IC 50 . The IC 50 values 
determined from this assay are accurate when the IC 50 is greater than 1 0 nM In 
the case where compounds have greater inhibitory potency, accurate 
measurements of IC 50 may be determined using longer incubation times (up to 
1 8 hours) and lower final concentrations of CETP (< 50 nM). 

Examples of IC 50 values determined by these methods are summarized in 
Table 9. 

ASSAY OF CETP INHIBITION IN HUMAN PLASMA 

Blood was obtained from healthy volunteers, recruited from the personnel 
of Monsanto Company. Saint Louis. MO. Blood was collected in tubes 
containing EDTA (EDTA plasma pool). The EDTA human plasma pool, 
previously stored at -20 °C, was thawed at room temperature and centrifuged for 
o minutes to remove any particulate matter. Tritiated HDL, radiolabeled in the 
cholesteryl ester moiety ([3HJCE-HDL) as described by Morton and Zilversmit 
(J- Biol. Chem., 256, 1 1992-95 (1981)), was added to the plasma to a final 
concentration of 25 ug/mL cholesterol. Equal volumes (396 uL) of the plasma 
containing the [3H]CE-HDL were added by pipette into micro tubes (Titertube® 
Bio-Rad laboratories, Hercules, CA). Inhibitor compounds, dissolved as 20-50 
mM stock solutions in DMSO, were serially diluted in DMSO (or an alternative 
25 solvent in some cases, such as dimethylformamide or ethanol). FourpLofeach 
of the serial dilutions of inhibitor compounds or DMSO alone were then added to 
each of the tubes containing plasma (396 uL). After mixing, triplicate aliquots 
(100 uL) from each plasma tube were then transferred to wells of 96-well round- 
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bouomed po^nen, aicmim p|a , K ^ ^ ^ 

-led w,u, P ,asric 0ta Md incubMed at 37 °C for 4 ho., -Tea" ^ 

-^PW^du^^^^^^ .. Comror 

contained plasma with DMSO diluted tr, th» <• 

aua.iutedtotne same concentration as the test 
s samples, but without inhibitor. "Blank" ^mni»o 

Blank samples were prepared as "control" 
samples, but were left in the micro tubes at 4 °C for the a u ■ , 

1 4 L tor tne 4 hour incubation and 
were then added to the microliter wells at the ™h n t t u 

31 the end ot the mcubation period. VLDL 
- LDL were pre c ipilated by lhe addkio „ „ f ,„ ^ 

;~ for 10 mia 71,5 p,atts w ta — — - - . «- 30 m ,„ 

C. ""•n^ B (50pL, ftomeachwe , |TOrelheiiiransfeira<iti) 
PieopiareTM 96 plaK wd|s (packar4 ^ MicroscjmTM ^ 

(Packard, Menden, CT). The p,a,es ware hea-sealed <T„pSea,TM. P Packard 

Menden, CT). The maxrmum parcanuga rransfer in .he conrrol walk <•/„ 
—far) was damned using Ure foUowirrg aquation: 

% Transfer . l^^j^Wroi) * 100 

20 *z~*- * ■* re,ative *° - — <% — » - *— * 

•he wa„s co„ B ,„ mg inhibilor compo „ nds ^ ^ ^ 

5 Control . [^jj^dpm^ x 100 
*"b la „a-dpm con „ 01 

IC50 vaiucs ware ta calculated from p , oB „ f % ^ ^ 

of corned. ,C 50 vaiues were defined as dra co™„„ f 

■niubuo, eompoaa, inhibning lrarafe of [3h]ce _ ^ 
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HDL to the precipitated VLDL and T nr u -n^ 

UL ^ LDL b - v compared to the transfer 
obtained in the control wells. 

Examples of plasma IC 50 values determined by these methods are 
summarized in Table 10. 

5 ASSAY OF CETP INHIBITION IN VIVO. 

Inhibit of CETP activiry by . test ca „ ^ ^ 

^'"'^^-Pound, 0ailminM , byin , rave „ ollsi „ jectionorora| ^ 

io !rr ,o vldl " d ldl ^ mj *■ — « 

w„h the amount of wfe observed in eomrol animals. 

Male golden Syrian hamsters were manned on a die, of chow 
fining 0.24% choiesteroi for a, ieastrwo weeks prior ro, be atudy For 

-eanearben^wiUrponm^,. was 
- experrmen, M we„i„g cathete, were inserred iM0 fc jueu|ar wi „ „ d ^ 
anery. At the atari of the experimen, al, anitnaia received 0.2 mL of a action 
coining PHJCE.HDL ta fc jugular vei „ fc _ ^ 

human HDL containing rri,inm-,abe,ed choicstery, eater, and was prepared 

according to the method of Glenn eta i /- r- 
, n _ Cim et 263. 339-35 1 ( 1 996)) 

•U PEG 400, Stgma Chemicm Company, Sl . Uuis , ^ ^ 
•dnunrstered either by horns i njeaion or by ^ ^ ^ 

after tne [-'HJCE-HDL doao was administered, anim.,s received 0.1 mL of the 

•^o.nrioninjeenadinto.hejngnw.ein. Control animals received 0, mL „f 

^mn.venonavehio.eso.ndonwathonttestca.mpomtd. 

"oor, samples ( „, ^ wre ^ frora fc ^ ^ ^ ^ 

^-^•u^conraimngemytaediamine^c^.^ 
0.5 mL) was injected .o flash one carheter and replace blood volume 
Snbacnen, Mood santplea we re taken at ^ hour5 md four hours " fc ^ 
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-Hod. B,ood ^ . mixed w|1 Md k£pt m ke 

c-Mvte the resulting supe,^, (35 ^ fc ^ " 

analyzed for radioactivity using a liquid scintitaion mmKy 

The percent p H ]CE amtmi from HDL lo LDL and VLDL M 

10 ILTv"r iPita,i ° n ' ' fromHDLto 

LDL and VLDL ,„ cnn.ro, an ima , s was 20% ,„ 3J% ^ 4 

^ ccnaeion, non-anesrhefeeo animals received an oral 

sn 1 T ~" ~ « ** ** test 
aubstence reached rheir pa* ^ after ora| ^ fc ^ 

anesthetized with P e„, obarbila , and , he „ ^ ^ „ , ^ ^ ^ 
-anting ,3 H , cf , HDL ^ fc ^ ^ ^ 

o ^ZTrTh 023 raL ° f ,he vehic " soM ° n «~ * - 

- *e pereentege [3 H) CE tzansf OT ed from HDL ,o LDL and VLDL (K rzansf > 
m this modeJ are summarized in Table 11. 
« of uznan CE TP (hCETP) h y tza.gen.c 

and LDL „ as determrned, and crazed to dte amoun, of 



WO 00/18724 

PCT/US99/22120 

207 

transfer observed in control animals. C57B1/6 mice that were homozveous for 
the hCETP gene were maintained on a high fat chow diet, such as TD 8805 1 as 
described by Nishina et a.. (J Lipid Res.. 3 i. 859-869 (,990)) for at .east two 
weeks prior to the study. Mice received an oral gavage dose of test compound as 
5 a suspension in 0.1* methyl cellulose in water or an intravenous bolus injection 
of test compound in 10% ethano. and 90% polyethylene g.ycol. Control animals 
received the vehicle solution without test compound by ora. gavatte or bv an 
tntravenous bolus injection. At the start of the experiment all animals received 
0.05 mL of a solution containing [3H]CE-HDL into the tail vein [3 H ]CE-HDL 
10 -P-PamionofhumanHDLcontainingtritium-labeledcholeste^ and 
was prepared according to the method of Glenn et al. (Mark En^oL ->63 339- 
351 (1996)). After 30 minute, the animals were exsanguinated and blood 
collected in standard microtamer tubes contammg ethy.enediamine tetraacetic 
actd. Blood samples were mixed we., and kep t on ice until the completion of the 
expenment. P,asma was obtained by centrifugation of the blood samples a, 4 °C 
The plasma was separated and analyzed by gel fiction chromatography and the 
relative proportion of [3ff|CE in the VLDL. LDL and HDL regions was 
determined. 

TT.e percentage ( 3 HJ CE tnmsferred from HDL to LDL and VLDL (X 
War, was elated based on the ,„ ul radi o ac , lvily m ^ 
samples before precipitadon. TypicaUy, „. amount of ^ from HDL „ 
LDL and VLDL in control animals was 20% , 0 35% after 30 min Tbe 
po.yed.ytae glyco! and the aqueous methyl ceHuiose vehicles were detenuined 
.0 have „„ effec, on CETP aodviby in dris mode,. Results from tasting in „ is 
2 5 model are summarized in Table 12. 

ASSAY OF PLASMA HDL ELEVATION IN VIVO. 

Syrian Golden hamsters were made hypercholesterolemic by feeding 
cholesterol supplemented chow for a minimum of two weeks, as described above 
Test compounds were administered orally in selected aqueous or oil based 
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size exclusion chromatography for the relative abundance of VLDL. LDL and 
HDL. Results from testing in this model are summarized in Table 13. 

Alternatively, a strain of C57bl mouse was made to transsenicalv 
express human CETP. Plasma concentrations of hCETP ransed from ^0 
5 pgftnL The hCETP mice were made hypercholesterolemic bv feedin* 
cholesterol and fat supplemented chow for a minimum of two weeks as 
described above. Test compounds were administered ora.lv in selected 
aqueous or oil based vehicles for up to 1 week. Serum was obtained and 
analyzed by size exclusion chromatography for the relative abundance of 
VLDL, LDL and HDL. Results from testing in this model are summarized in 
Table 14. 

Alternatively, cynomologous monkeys were maintained on a normal 
chow diet. The compound corresponding to example 8 was dissolved in a 
com o,l based vehicle and administered by oral gavage at 10 mpk q.d. for up 
to 1 1 days. Plasma levels of drug were detected throughout the experiment in 
treated animals at ranges of 0.1-1.5 Mg / mL . Periodically, plasma samples 
were taken and analyzed for total cholesterol and HDL. After seven days the 
treated animals exhibited a 2% increase in HDL and a 5% increase in total 
cholesterol, relative to vehicle-treated controls. 

Alternatively, rabbits were maintained on a normal chow diet The 
compound corresponding to example 8 was dissolved in a vehicle of 
ethanol:propylene glycol (1.5:1 8) and administered by Alzet pump at 30 
mg/day/animal for up to 14 days. Plasma concentrations of drug were 
detected throughout the duration of the pump infusion in treated animals and 
averaged 1 .2 Mg / mL . Periodically, p.asma samples were taken and analyzed 
for tnglycerides, total cholesterol, and HDL. After fourteen days, the treated 
antmals exhibited a 12% decrease in HDL, a 19% decrease in total 

cholesterol, as well as a 1 7% increase in triglycerides, compared to pre-dose 
levels. 
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Table 9. Inhibition of CETP Activity by Exampl 
Reconstituted Buffer Assav. 



es m 



1 17*- 
1 k\. 

1 JVJrt 

1 <^o» 


(/aM) 




Ex, 
No. 


(HM) 


i o 
1 


0.0008 




42 


0.38 


I i i 
1 

1 in 


0.001 




. 27 


0.44 


1 


0.004 




26 


0.53 


ft 

1 1 A 


0.008 




29 


0.72 


10 


0.012 




3 


0.76 


1 — 
9 /< 


0.014 
0.014 




28 


0.86 


J 4 




32 


1.2 


20 


0.027 




25 


1.4 




0.027 




39 


1.6 


1 


0.034 




15 


1.6 


1 1 o 


0.04 




30 


2.7. 


1 18 
i i ^ 


0.044 




33B 


3.2 


1 " 

1 /n 


0.049 




5 


3.4 


1 3 


0.058 




31 


3.5 


1 


0.066 




7 


4.9 


1 

1 /1 1 


0.076 




44 


6.8 


1 


0.086 




17 


18 


1 


0.11 




6 


68 


13 


u.l J 




44A 


>50 


1 1 


0.14 








1 33 


0.15 








38 


0.18 








36 


0.20 








37 


0.21 








40 


0.23 








35 


0.28 








24 


0.33 
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Table 10. Inhibition of CETP Activity by 

Examples in Human Plasma Assay. 



Ex. 




XT 

No. 


(MM) 


8 


0.049 


11 


0.072 


10 


0.11 


22 


0.14 


19 


0.19 


20 


0.3 


18 


0.44 


14 


0.59 


9 


0.62 


2 


0.65 


4 


0.65 


1 0 


0.77 


12 


0.79 


34 


1.4 


43 


1.5 


23 


2.0 


1 


5.6 


41 


7.2 


42 


11 


3 


20 



1 1 Inhibition of CETP-mediated Transfer in Hamster 



Ex. 
No. 


Single Oral 
Dose 


% Inhibition 
of Transfer 


8 


lOmpk 


35 
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Table 12. Inhibition of CETP-mediated Transfer in hCETP Mice. 



Ex. 
No. 


Single Oral 
Dose 


% Inhibition 
of Transfer 


8 


60 mpk 


40 



Table 13. Change in Lipoprotein Profile in Hamster. 



Ex. 
No. 



8 



Oral Dose 
qd, 

5 days 



30 mpk 



% Change in 
Lipoprotein Profile 



HDL 



12 



LDL 



-12 



VLDL 



Table 14. Change in Lipoprotein Profile in hCETP Mice. 



Ex. 
No. 


Oral Dose 

qd, 

5 days 


8 


30 mpk 



% Change in 
Lipoprotein Profile 



HDL 

12 



LDL 

20 



VLDL 
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What we claim is: 

1. A compound having the formula: 

?6 



Jl J 2 



it 



i Rl5 



R 4 Y R 8 




-C 



R 9 ^Ri o 



/ 2 (PH)n \ / \,_ R 

R3 R14 ^4 — J ^ 

R 13 Rl2 

5 

and a pharmaceutically-acceptable salt thereof, wherein; 
n is an integer selected from 1 through 4: 
X is oxy; 

Rj is selected from the group consisting of haloalkyl. haloalkenyl, 
10 haloalkoxymethyl, and haloalkenyloxymethyl with the proviso that R, has a 
higher Cahn-Ingold-Prelog stereochemical system ranking than both R, and 
(CHR 3 ) n -N(A)Q wherein A is Formula (II) and Q is Formula (HI); 
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r 

ii i \ ?*=i 

Di D 2 \ / X 




(ID / 4 ~ J \ (HI) 

R 15^ \ • R 13 Rl2 



R 16 is selected from the group consisting of hydrido. alkyl. acyl. 
aroyl, heteroaroyl. trialkyJsilyl, and a spacer selected from the oroup 
consisting of a covalent single bond and a linear spacer moietv havinc a chain 
length of 1 to 4 atoms linked to the point of bonding of any aromatic 
substituent selected from the group consisting of R, r, r,. and ^ to fom) 
a heterocyclyl ring having from 5 through 10 contiguous members: 

D,, D 2 , J,, J 2 and K, are independently selected from the group 
consisting of C, N, O, S and covalent bond with the provisos that no more 
10 than one of D p D,, J,, J 2 and K, is a covalent bond, no more than one of D,. 
D 2 . J r J 2 and K, is O, no more than one of D,, D 2 , J,, J, and K, is S. one of 
D, , D 2 , J,, J 2 and K, must be a covalent bond when two of D, . D„ J, , J 2 and 
K, are O and S. and no more than four of D p D,, J,, h md K] are N; 

D 3' D 4- J 3 - J 4 ^ «2 ■« independently selected from the group 
15 consisting of C. N, O, S and covalent bond with the provisos that no more 
than one is a covalent bond, no more than one of D,. D,, J y J< ^ ^ is Q> 
no more than one of D 3 , D 4 . J 3 . J 4 and K, is S, no more than two of D„ D 4 . 
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J v J 4 and K, are O and S one of D n i r v 
; 4 2 ne or .v u 4- J .v J 4 and K : must be a covalent 

bond when two of D, D J I mH v r\ a <? 

U1 Hj- J 3 , J 4 and K 2 are O and S. and no more than four 

ofD 3 ,D 4 .J 3 J 4 andK 2 areN: 

R 2 is selected from the group consisting of hydrido, aryl. aralkyl. 
5 alkyl, alkenyl. alkenyloxyalkyl, haloalkyl. haloaJkenyl, halocycloalkyl 
haloalkoxy. haloalkoxyalkyi, haloalkenyloxyalkyl. halocycloalkoxy, 
halocycloalkoxyalkyl, perhaloaryl, perhaloaralkyl. perhaloaryloxyalkyl, 
heteroaryl. dicyanoalkyl, and carboalkoxycyanoalkyl with the proviso that R, 

has a lower Cahn-Ingold-Prelog system ranking than both R, and (CHR ) - 

1 3'n 

10 N(A)Q; 

R 3 is selected from the group consisting of hydrido, hydroxy, cyano, 
aryl, aralkyl. acyl. alkoxy, alkyl, alkenyl, alkoxyalkyl, heteroaryl, 
alkenyloxyalkyl, haloalkyl, haloalkenyl, haloalkoxy, haloalkoxyalkyi 
haloalkenyloxyalkyl, monocyanoalkyl, dicyanoalkyl, carboxamide, and 
15 carboxamidoalkyl with the provisos that (CHR 3 ) n -N(A)Q has a lower Cahn- 
Ingold-Prelog stereochemical system ranking than R, and a higher Cahn- 
Ingold-Prelog stereochemical system ranking than 

Y is selected from a group consisting of a covalent single bond, 
(C(R, 4 ) 2 ) q wherein q is an integer selected from 1 and 2 and (CH(R )) ff -W- 
2 0 ( CH < R ,4» P "herein g and p are integers independently selected from 0 and 1 ; 

R !4 is selected from the group consisting of hydrido, hydroxy, cyano, 
hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkynyl, alkoxyalkyl, haloalkyl. 
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haloalkenyl, haloalkoxy. haloalkoxyalkyl. haloalkenvioxvaikvl. 
monocarboalkoxyalkvl. monocyanoalkyl. dicvanoalkvl. 
carboaikoxycyanoalkyl. carboalkoxy. carboxamide. carboxamidoalkvl: 
Z is selected from the group cons.stmg of covalent single bond. 
5 (C(R I5 ) 2 ) q wherein q is an integer selected from 1 and 2. and (CH(R 15 )).-W- 
(CH(R 15 )) k wherein j and k are integers independently selected from 0 and 1: 

W is selected from the group consisting of O. C(O), C(S), 
C(0)N(R I4 ), C(S)N(R )4 ), (R |4 )NC(0), (R |4 )NC(S), S, S(O), S(0) 2 . 
" S(0) 2 N(R 14 ), (R 14 )NS(0) 2> and N(R, 4 ) with the proviso that » is othe r 

J4 

than cyano; 

R 15 is selected from the group consisting of hydrido. cyano. 
hydroxyalkyl, acyl. alkoxy, alkyl, alkenyl. alkynyl. alkoxyalkyl, haloalkyl 
haloalkenyl, haloalkoxy, haloalkoxyalkyl. haloalkenyloxyalkyl, 
15 monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, 

carboaikoxycyanoalkyl, carboalkoxy, carboxamide, and carboxamidoalkyl; 

R 4> R 5 - R 6> R 7 ' R 8 > R 9 > R io- R j ',. R, 2 . and R (3 are independently 
selected from the group consisting of hydrido, carboxy, heteroaralkylthio 
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy 
20 heterocyclyloxy, aralkylaryl, aralkyl, aralkenyj, aralkynyl, heterocyclyl 
perhaloaralkyl, aralkylsulfonyl, aralkylsulfonylalkyl, axalkylsulfinyl 
aralkylsulfmylalkyl, halocycloalkyl, halocycloalkeny., cycloalkylsulfiny, 
cycloalkylsulfmylalkyl, cycloalkylsulfonyl. cycloalkylsulfonylalkyl, 
heteroarylamino,N-heteroarylamino-N-alkylamino, 
25 heteroarylaminoalkyhhaloalkylthio, alkanoyloxy, alkoxy. alkoxyalkyl 
haloalkoxylalkyl, heteroaralkoxy, cycloalkoxy, cycloalkenyloxy, 
cycloalkoxyalkyl, cycloalkylalkoxy, cycloalkenyloxyalkyl, 
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cycloalkylenedioxy, halocycloalkoxy. haJocydoalkoxvalkyJ. 
halocycloalkenyloxy. halocycloalkenyloxyalkyl. hydroxy, amino, thio. ni.ro 
lower alkylamino. alkylthio. alkylthioaJkyl. arylamino. aralkylam.no. 
arylthio, arylthioalkyl, heteroaralkoxyalkyl. alkylsulf.nyl. aikylsuif.nvlalkyi. 
arylsulfinylalkyl, arylsulfonylalkyl, heteroarylsulfmylalkyl. 
heteroarylsulfonylalkyl, alkylsulfonyl, alkylsulfonylalkyl. 
haloalkylsulfinylalkyl. haloalkylsulfonylaikyl. alkylsulfonamido, 
alkylaminosulfonyl, amidosulfonyl. monoalkyi amidosulfonyl. dialkyl 
amidosulfonyl, monoarylamidosulfonyl. arylsulfonamido, 
diarylamidosulfonyl, monoalkyi monoaryl amidosulfonyl. arylsulf.nyl. 
arylsulfonvl, heteroarylthio, heteroarylsulfinyl, heteroarylsulfonyl 
hcterocyclylsulfonyl, heterocyclylthio, alkanoyl. alkenoyl, aroyl, he.eroaroyl. 
aralkanoyl, heteroaralkanoyl, haloalkanoyl. alkyl. alkenyl. alkynyl, 
alkenyloxy, alkenyloxyalky, alkylenedioxy. haloalkylenedioxy, cycloalkyl, 
cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl, lower 
cycloalkenylalkyl, halo, haloalkyl. haloalkenyl, haloalkoxy, 
hydroxyhaloalkyl, hydroxyaralkyl. hydroxyalkyk hydoxyheteroaralkyl. 
haloalkoxyalkyl, aryl, heteroaralkynyl. aryloxy, aralkoxy. aryloxyalkyl, 
saturated heterocyclyl, partially saturated heterocyclyl, heteroaryl, 
heteroaryloxy, heteroaryloxyalkyl, arylalkenyl, heteroarylalkenyl, 
carboxyalkyl. carboalkoxy. alkoxycarboxamido. alkylamidocarbonylamido. 
arylamidocarbonylamido. carboalkoxyalkyl. carboalkoxyalkenyl, 
carboaralkoxy, carboxamido, carboxamidoalkyl. cyano, carbohaloalkoxy. 
phosphono. phosphonoalkyl. diaralkoxyphosphono, and 

diaralkoxyphosphonoalkyl with the proviso that and R 4 . R $ , R & R? , Rg> ^ 

R 10- R 11- R 12- and R i 3 ^ch independently selected to maintain the 
tetravalent nature of carbon, trivalent nature of nitrogen, the divalent nature 
of sulfur, and the divalent nature of oxygen; 
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R 4 and R 5 . R 5 and R fi . R fi and R ? . R ? and R, R y and R, () . R)0 a „d 
R„. R, , ^d R, 2 , and R ]2 and R |3 are independently selected to form spacer 
pairs wherein a spacer pair is taken together to form a linear moietv bavin* 
from 3 through 6 contiguous atoms connecting the points of hondin, of said 
5 spacer pair members to form a ring selected from the group consist of a 
cycloalkeny. ring having 5 through 8 contiguous members, a partial* 
saturated heterocyclyl ring having 5 through 8 contiguous members a 
heteroaryl ring having 5 through 6 contiguous members, and an aryl with the 
provisos that no more than one of the group consisting of spacer pairs R, and 
10 R 5 , R 5 and R & R 6 and R,, and R ? and R,. is used at the same ^ and ^ 
no more than one of the group consisting of spacer pai rs R, and R, 0 . R,, and 
R, R, , and R I2 , and R J2 and R, 3 is used at the same time: 

R 4 and R,, R 4 and R I3 , R g an d R? , and Rg ^ ^ ^ ■ mdepe ^ y 
selected to form a spacer pair wherein said spacer pair is taken together to 
15 form a linea, mo.ety wherein said linear mo ie ty forms a ring se.ected from 
the group consisting of a partially saturated heterocyclyl ring having from 5 
through 8 contiguous members and a heteroaryl ring having from 5 through 6 
conuguous members with the proviso that no more than one of the group 
consisting of spacer pai* R, and R,, R 4 and R ]3 , R g and R,, and R g and R, 3 
20 is used at the same time. 

2. The compound as recited in Claim 1 having the formula of: 
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R 6 



I I 

Dt d 2 



X 




I Z R 9 ^ R 10 

R l-^7\ °3=J3 

R 3 ^D/j — 

R 13 Rl2 
or a pharmaceutically acceptable salt thereof, wherein; 

n is an integer selected from 1 through 3; 
5 X is oxy; 

R I6 is selected from the group consisting of hydrido and a spacer 
selected from the group consisting of a covalent single bond and a linear 
spacer moiety having a chain length of 1 to 4 atoms linked to the point of 
bonding of any aromatic substituent selected from the group consisting of R 4 . 

10 R g , Rg, and R, 3 to form a heterocyclyl ring having from 5 through 10 
contiguous members; 

R, is selected from the group consisting of haloalkyl and 

haloalkoxymethyl with the proviso that R, has a higher Cahn-Ingold-Prelog 

stereochemical system ranking than both R, and (CHR 3 ) n -N(A)Q wherein A 
15 is Formula (II) and Q is Formula (III); 
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?6 



II I \ / D3 = J3 N 

\ . R 13 Rl2 

D,, D 2 , Jj, J, and K { are independently selected from the group 
consisting of C, N, O. S and a covalent bond with the provisos that no more 
than one of D,, D,, J p 1, and K, is a covalent bond, no more than one of D,, 
5 D 2 , J r J 2 and K, is O, no more than one of D,. D 2 , J,, J 2 and K, is S. one of 
D,, D 2 , Jj, J 2 and K, must be a covalent bond when two of Dp D.,, J p J., and 
K, are O and S, and no more than four of D p D 0 , J p J 2 and K, are N; 

D 3 , D 4 , J 3 , J 4 and are independently selected from the group 
consisting of C, N, O, S and a covalent bond with the provisos that no more 
10 than one of D 3 . D,, i y J 4 and K, is a covalent bond, no more than one of D 3 . 
D 4 , J 3 , J 4 and is O, no more than one of D 3 , D 4 , J 3 , J 4 and IC, is S, one of 
D 3 . D 4 . J 3 , J 4 and must be a covalent bond when two of D 3 , D 4 , J 3 , J 4 and 
IC, are O and S, and no more than four of D 3 , D 4 . J 3 , J 4 and K, are N; 

is selected from the group consisting of hydrido, aryl, alkyl, 
15 alkenyl, haloalkyl, haloalkoxy, haloalkoxyalkyl, perhaloaryl, perhaloaralkyl, 
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pcrhaloaryloxyalkyl. and heteroarvl with the proviso that R, has a lower 
Cahn-Ingold-Prelog system ranking than both R, and (CHR,) Q -N(A)Q: 
R 3 is selected from the group consisting of hydrido. aryl. alkyl. 
alkenyl, haloalkyl, and haloalkoxyalkyl with the provisos that (CHR ) - 

3 n 

-5- N(A)Q has a lower Cahn-Ingojd-Prelog stereochemical system ranking than 
R, and a higher Cahn-Ingold-Prelog stereochemical system ranking than R,: 

Y is selected from the group consisting of a covalent single bond, 
<CH,) q wherein q is an integer selected from 1 and 2. and (CH,).-0-(CH,) 

— J 2 k 

wherein j and k are integers independently selected from 0 and 1: 
10 Z is selected from the group consisting of covalent single bond, 

(CH 2 ) q wherein q is an integer selected from 1 and 2. and (CH,)-0-(CH ) 
wherein j and k are integers independently selected from 0 and 1 ; 

R 4 , R 8 , Rg, and R, 3 are independently selected from the group 
consisting of hydrido, halo, haloalkyl, and alkyl ; 
1 5 R 5 , R 6 , R 7 , R, 0 , Rj , , and R, 2 are independently selected from the 

group consisting of hydrido, carboxy, heteroaralkylthio, heteroaralkoxy, 
cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, heterocyclyloxy, 
aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl, 
aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfinyl, aralkylsulfinylalkyl, 
20 halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl, cycloalkylsulfinylalkyl, 
cycloalkylsulfonyl, cycloalkylsulfoaylalkyl, heteroarylamino, N- 

heteroarylaimno-N-dkylarnino.heteroarylaminoalkyl.haloalkylthio, 
alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl, heteroaralkoxy, 
cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl, cycloalkylalkoxy, 
25 cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy, 



WO 00/18724 



PCT/US99/22120 



221 



15 



20 



25 



halocycloalkoxyalkyj.halocycloalkenyloxy. halocycloalkenyioxyalkyl. 
hydroxy, amino, thio. nitro. lower alkylamino. alkylthio. alkykhioalkyl. 
arylamino, aralkylamino, arylthio. arylthioalkyi. heteroaralkoxyaikyl. 

alkylsulfinykalkylsulfinylalkylarylsulfinylalkyLarylsulfonylalkyl. 
i heteroarylsulfinylalkyl, heteroarylsulfonylalkyi, alkylsulfonyl. 
alkylsulfonylalkyl, haloalkylsulfinylalkyl. haloalkyisulfonylalkyl. 
alkylsulfonamido, alkylaminosulfonyl. amidosulfonyl. monoalkyl 
amidosulfonyl, dialkyl amidosulfonyl, monoaryl amidosulfonyl, 
arylsulfonamido, diarylamidosulfonyl, monoaJkyl monoaryl amidosulfonyl, 
arylsulfinyl, arylsulfonyl, heteroarylthio. heteroarylsulfinyl, 
heteroarylsulfonyl, heterocyclylsulfonyl, heterocyclylthio, alkanoyl. alkenoyi, 
aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyl, alky!, alkenyl. 
alkynyl, alkenyloxy, alkenyloxyalky. alkylenedioxy, haloalkylenedioxy, 
cycloalkyl, cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl. lower 
cycloalkenylalkyl, halo, haloalkyl. haloalkenyl, haloalkoxy, 
hydroxyhaloalkyl, hydroxyaralkyl. hydroxyalkyl, hydoxyheteroaralkyl. 
haloalkoxyalkyl, aryl, heteroaralkynyl, aryloxy, aralkoxy, aryloxyalkyi, 
saturated heterocyclyl, partially saturated heterocyclyl, heteroaryl, 
heteroaryloxy, heteroaryloxyalkyl, heteroaralkyl, arylalkenyl, 
heteroarylalkenyl, carboxyalkyl, carboalkoxy, alkoxycarboxamido, 
alkylamidocarbonylamido, arylamidocarbonylamido, carboalkoxyalkyl, 
carboalkoxyalkenyl. carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, 
carbohaloalkoxy, phosphono, phosphonoalkyl, diaralkoxyphosphono, and 
diaralkoxyphosphonoalkyl; 

R 4 and R 5 , R 5 and R fi , R fi and R,, R ? and R g , R g and R J0 , R )0 a„d 
R, ,, R, , and R J2 , and R, 2 and R J3 are independenUy selected to form spacer 
pairs wherein a spacer pair is taken together to form a linear moiety having 
from 3 through 6 contiguous atoms connecting the points of bonding of said 
spacer pair members to form a ring selected from the group consisting of a 
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cydoalkenyl ring having 5 through 8 contiguous members, a partially 
saturated heterocyclyl ring having 5 through 8 contiguous members, a 
heteroaryl ring having 5 through 6 contiguous members, and an aryl with the 
provisos that no more than one of the group consisting of spacer pairs R, and 
5 R 5 , R 5 and R,, R( . and R ? . and R ? and R g , is used at the same time and that 
nomore than one of the group consisting of spacer pairs R, and R ]0 , R 10 and 
R„, R, , and R ]2 . and R,, and R, 3 i s used at the same time. 



10 



3. The compound as recited in Claim 2 having the formula of: 

R 6 



Ris- 




er a pharmacuetically acceptable salt thereof, wherein; 
n is an integer selected from 1 through 3; 
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R, 6 is selected from the group consisting of hydrido and a spacer 
selected from the group consisting of a covalent single bond and a linear 
spacer moiety having a chain length of I to 4 atoms linked ,o the point of 
bonding of any aromatic substituent selected from the group consisting of R,. 

5 R 8 , R 9 , and R, 3 to form a heterocyclyl ring having from 5 through. 10 . 
contiguous members; 

R, is selected from the group consisting of haloalkyl and 

haloalkoxymethyl with the proviso that R, has a higher Cahn-Ingold-Prelog 

stereochemical system ranking than both R 2 and (CHR ; ,) n -N(Ap)Qp whe rein 
10 Ap is Formula (H-P) and Qp is Formula (III-P); 

R 9 




R2 is selected from the group consisting of hydrido, aryl, alkyl, 
alkenyl, haloalkyl, haloalkoxy, haloalkoxyalkyl, perhaloaryl, perhaloaralkyl, 
15 perhaloaryloxyalkyl, and heteroaryl with the proviso that R 2 has a lower 
Cahn-Ingold-Prelog system ranking than both R, and (CHR 3 ) n -N(A P )Qp; 
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R 3 is selected from the group consisting of hydrido. aryl. alkyl. 
alkenyl. haloalkyi. and haloalkoxyalkyl with the provisos that (CHR ) - 

3 n 

N( Ap)Q P has a lower Cahn-Ingold-Prelog stereochemical system ranking 
than Rj and a higher Cahn-Ingold-Prelog stereochemical system ranking than 

. 5 R,: 

Y is selected from the group consisting of a covalent single bond. 
(CH,) q wherein q is an integer selected from I and 2, and (CH^-CKCH^ 
wherein j and k are integers independently selected from 0 and 1 ; 

Z is selected from the group cons.sting of covalent single bond, 
1 0 (CH 2 ) q wherein q is an integer selected from 1 and 2. and (CH, ) -0-(CH,) 
wherein j and k are integers independently selected from 0 and 1; 

R 4 . R 8> R 9 , and R )3 are independently selected from the group 
consisting of hydrido, halo, haloalkyi. and alkyl ; 

R 5 , R 6 , R ?) R ]Q , R ]v and R]2 m independently selected from the 
15 group consisting of hydrido. carboxy, heteroaralkylthio. heteroaralkoxy 
cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, heterocyclyloxy. 
aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl. perhaloaralkyl 
aralkylsulfonyl, aralkylsulfonylalkyl, araikylsulfinyl, aralkylsulfinylalkyl 
halocycloalkyl, halocycloalkenyl, cyc.oalkylsulfiny,, cycloalkylsulfinylalkyl 
20 cycIoalkylsulfonyUycloalkylsulfonylalkyl.heteroarylamino.N- 
heteroa.ylamino-N-alkylaniino.heteroarylaminoalkyl.haloalkylthio^ 
alkanoyloxy, aJkoxy, alkoxyalkyl. haloalkoxylalkyl, heteroaralkoxy, 
cycloalkoxy, cycJoalkenyloxy, cycloalkoxyalkyl, cycloalkylalkoxy, ' 
cycloalkenyloxyalkyl, cycloalkylenedioxy, halocycloalkoxy, 
25 halocycloalkoxyaikyLhalocycloalkenyloxy, halocycloalkenyloxyalkyl 
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hydroxy, am.no. thio. nitro. lower alkylamino. alkyhhio. alkvlthioalkvl. 
arylamino. araJkylamino. arylthio. arylth,oalkvl. heteroaralkoxvalkyl. 
alkyisulfinyl. alkvlsulfmyialkyl. arylsulfinylalkyl. arylsulfonvlalkyl. 
heteroarylsuIfinyJaJkyl. heteroarylsulfonylalkyl. alkylsuifonyl. 
5 alkylsulfonylalkyl. haloalkylsulfinylaikyl. haloalkylsulfonylalkyl. 
alkylsulfonamido, alkylaminosulfonyl. amidosulfonyl. monoalkyl 
. . . . amidosulfonyl, dialkyl amidosulfonyl. monoarylamidosulfonyl. 

arylsulfonamido. diarylamidosulfonyl. monoalkyl monoaryl amidosulfonyl 
arylsulfinyl, arylsulfonyl, heteroaryithio, heteroarylsulfinyl 
10 heteroarylsulfonyl, heterocyclylsulfonyl, heterocyclyhhio. alkanovl. alkenovl 
aroyl. heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyl. alkyl. a.kenyl 
alkynyi. alkenyloxy, alkenyloxyalky. alkylenedioxy. haloalkylenedioxy 
cycloalkyl, cycloalkylalkanoyl, cycloalkenyl. lower cycloalkylalkvl. lower 
cycloalkenylaikyl, halo, haloalkyl, haloalkenyl. haloalkoxy. 
15 hydroxyhaloalkyl, hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaralkvl 
haloalkoxyalkyl, aryl, heteroaralkynyl, aryloxy. aralkoxy, aryloxyalkyl. 
saturated heterocyclyl, partially saturated heterocyclyl, heteroaryl, 
heteroaryloxy, heteroaryloxyalkyl, heteroaralkyl, arylalkenyl. 
heteroarylalkenyl, carboxyalkyl, carboalkoxy. alkoxycarboxamido 
20 alkylamidocarbonylamido,arylamidocarbonylamido, carboalkoxvalkyl 

carboalkoxyalkenyl, carboaralkoxy, carboxamido, carboxamidoalkyl, cyano 
carbohaloalkoxy, phosphono, phospbonoalkyl, diaralkoxyphosphono. and 
diaralkoxyphosphonoalkyl; 

R 4 and R 5 , R 5 and R,, R( . and R ? . R ? and R g , R 9 and R ]0 , R J() and 
25 R, ,, R, , and R, 2 , and R J2 and R, 3 axe independently selected to form spacer 
pairs wherein a spacer pair is taken together to form a linear moiety having 
from 3 through 6 contiguous atoms connecting the points of bonding of said 
spacer pair members to form a ring selected from the group consisting of a 
cycloalkenyl ring having 5 through 8 contiguous members, a partially 
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«ed he.erocvcly, rin „ havi „ g 5 lhrough , con . suous ^ 

„a» rag 5 trirou?h 6 comiguoos membm m ^ ^ 

provisos , ta „„ more , ha „ ona of , he grQup Mnsis[jng ^ ^ ^ 

*, «, - V R 6 and R,. ^ Md ^ is „ sed a , ^ ^ itaK Md ^ 
S no more a» one o f thegroupconsisling „ f ^ ^ ^ ^ ^ 

«„■ R„ «1R 12 . and R,, a„ d R i3 is used „ ^ ^ ^ 

n is the integer 1 : 

* .„ S e,he, w it h R 4 , R 8 , ^ or ^ „ fom] , ^ ^ 
from She group co „ sis , ing of ^ ^ ^ ^ 

C(0), C(S), and SO,: 

R, issetaed from ,he gronp consisting of rrifluoromerhyl, 1,1 ■> ■,. 
•otrafluoroedsoxymolhyl. Wflnoromcho^^,. dinn„roma % l, 
chlo^iflno^,. Md pe^^, w . h ^ provKo 

H»r Cnhn-m,,,,^ SKreochemical ^ ^ ^ ^ ^ ^ 
wherein Ape is Formula ^ md Qp . 

20 P); 



WO 00/18724 



PCT/US99/22120 



227 




R 2 is selected from the group consisting of hydrido. phenyl, 
4-trifluoromethylphenyl, vinyl, 1,1,2.2-tetrafluoroethoxymethyl. 
trifluoromethoxymethyl, difluoromethyl. and 2.2.3,3.3-pentafluoropropyl 
5 with the proviso that R 2 has a lower Cahn-Ingold-Prelog system ranking than 
both R, and (CHR 3 ) n -N(Apc)Qp; 

R 3 is selected from the group consisting of hydrido. methyl, ethyl, 
vinyl, phenyl, 4-trifluoromethylphenyl, trifluoromethyl. 
trifluoromethoxymethyl, difluoromethyl, chlorodifluoromethyl. and 
10 pentafluoroethyl with the provisos that (CHR 3 ) n .N(A P c)Q P has a lower 
Cahn-Ingold-Prelog stereochemical system ranking than R, and a higher 
Cahn-Ingold-Prelog stereochemical system ranking than R,; 

Y is selected from the group consisting of covalent single bond, oxy, 
methyleneoxy, methylene, and ethylene; 

Z is selected from the group consisting of covalent single bond, oxy, 
methyleneoxy, methylene, and ethylene; 

R 4 , R 8 , R 9 , and R J3 are independently selected from the group 
consisting of hydrido and fluoro; 



15 
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10 



15 



20 



25 



R 5 and R |0 are independently selected from the group consisting of 4- 

am.nophenoxy, benzoyl, benzyl, benzyloxy. 5-bromo-2-fluorophenoxy. 

4-bromo-3-fluoroph en oxy.4-bromo-2-nitrophenoxy.3-bromobenzyloxy. 
4-bromobenzyloxy. 4-brornophenoxy. 5-bromopyrid-2-yloxy. 
4-butoxyphenoxy. chloro, 3-chlorobenzyl. 2-chlorophenoxy. 
4-chlorophenoxy. 4-chloro-3-ethylphenoxy, 3-chloro-4^fluorobenzyl. 

3- chloro-4-fluorophenyl,3-chloro-2-fluorobenzyloxy.3-chlorobenzyloxy. 

4- chlorob e nzyloxy.4-chloro-3-methylph e noxy.2-chloro-4-fluoro P henoxy. 
4-chloro-2-fluorophenoxy, 4-chlorophenoxy, 3-chloro-4-ethylphenoxy. 

3- chloro-4-methylphenoxy, 3-chIoro-4-fluorophenoxy, 

4- chloro-3-fluorophenoxy,4-chlorophenylamino,5-chloropyrid-3-yloxy. 
2-cyanopyrid-3-yloxy, 4-cyanophenoxy, cyclobutoxy, cyciobutyl. 
cyclohexoxy, cyclohexylmethoxy, cyclopentoxy, cyclopentyl. 
cyclopentylcarbonyl, cyclopropyl, cyclopropylmethoxy. cyclopropoxy. 

2.3- dichlorophenoxy, 2,4-dichlorophenoxy, 2.4-dichlorophenyl. 
3.5-dichlorophenyl, 3,5-dichlorobenzyi, 3.4-dichlorophenoxy. 

3.4- difluorophenoxy, 2,3-difluorobenzyloxy, 2,4-difluorobenzyloxy. 
3.4-difluorobenzyloxy, 2.5-difluorobenzyloxy, 3.5-difIuorophenoxy. 

3.4- difluorophenyl,3,5-difluorob e nzyloxy,4-difluorom e thoxybenzyIoxy, 

2.3- difluorophenoxy, 2,4-difluorophenoxy, 2,5-difluorophenoxy, 

3.5- dimethoxyphenoxy, 3-dimethylaminophenoxy, 3,5-dimethylphenoxy, 

3.4- dimethylphenoxy, 3,4-dimethylbenzyl, 3,4-dimethylbenzyloxy, 

3.5- diraethylbenzyloxy, 2,2-dimethyJpropoxy, l,3-dioxan-2-yI, 
l,4-dioxan-2-yl, l,3-dioxolan-2-yl, ethoxy, 4-ethoxyphenoxy,' 
4-ethylbenzyloxy, 3-ethylphenoxy, 4-ethylaminophenoxy, 
3^thyl-5-methylphenoxy, fluoro, 4-fluoro-3-methyIbenzyl, 
4-fluoro-3-methyIphenyl, 4-fluoro-3- me thylbenzoyl, 4-fluorobenzyloxy, 

2- fluoro-3- m ethylphe„oxy, 3-fluoro-4- m ethylphenoxy, 3-fluorophenoxy, 

3- fluoro-2-nitrophenoxy,2-fluoro-3-trifluoromethylbenzyloxy, 
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15 



3- fluoro-5-trifluoro m ethylbenzyloxy.4-f]uoro-2- t nnuoro m ethvJbenzvloxv 

4- nuoro-3-trifluoro m ethy,benzyIoxy.2-fluorophenoxv.4-fluorophenoxv.' 

2- fluoro-3-tnfluoromethylphenoxy. 2-fluorobenzyloxy. 

4-fluorophenyla m ino.2-fluoro-4-trifluoromethylphenoxv. 
4-fluoropyrid-2-yloxy, 2-furyL 3-furyl. heptafluoropropyl. 
1.1.1 -3.3.3-hexafluoropropyJ. 2-hydroxy-3.3.3-trifluoropropoxy 

3- iodobenzyloxy, isobutyl, isobutylamino. isobutoxv. -3-isoxazolvl 

4- isoxazoly,, 5-isoxazolyl, isopropoxy, isopropyl, 4-,sopro P y,benzvloxy. 

3- isopropylphenoxy, 4-isopropylphenoxy, isopropyl thio. 

4- iso P ropyI-3-methyJ P henoxy. 3-isothiazolyI. 4-isothiazoJyi. 

5- isothiazolyl. 3-methoxybenzyl. 4-methoxycarbonvlbutoxy. 
3-methoxycarbonyl P ro P -2-enyloxy,4-methoxy P henyl. 

3- methoxyphenylamino, 4-methoxyphenylamino. 3-methylbenzyloxy 

4- methyibenzyloxy, 3-methylphenoxy. 3-methyl-4- m ethvlthio P henoxy 
4-methylphenoxy, 1 -methylpropoxy. 2-methyl P yrid-5-y!oxy 
4-methyIthiophenoxy, 2-na P hthy,oxy, 2-nitro P henoxy. 4-„i trop henoxy 
3-mtrophenyl, 4-nitrophenyithio, 2-oxazoiyI. 4-oxazolyi. 5-oxazolyl ' 
I-ntafluoroethyl, pentafluoroethylthio, 2.2,3.3,3- P entafluoro P ro P y, 
1.13,3,3-pentafluoropropyl, 1,1,2,2,3-pentafluoropropyJ, phenoxy 
Phenylamino, l-pheny,ethoxy, phenylsulfonyl. 4- P ro P anoyl P henoxy 
pro P oxy, 4- prop y, phenoxy> 4-propoxyphenoxy, thiophen-3-y,. ^-butyl 
4-^-buty, P he„oxy^-bu^ 

1,1,2,2-tetrafluoroethoxy, tetrahydrofuran-2-yl, 

2- (5 ) 6 ) 7,8-tetrahydrona P hthyloxy), thiazoI-2-yl, thiazoI-4-y,, thiazoI-5-y, 
thiophcn-2-yl, 2,3,5-trifluorobenzyloxy, 2,2,2-trifluoroethoxy 
2.2,2-tnfluoroethyl, 3,3,3-tnfluoro-2-hydroxy prop y,. trifluoromethoxy 

3- tnfluoromethoxybenzyloxy, 4-trifluoromethoxybenzyloxy 
3-trifluoromethoxyphenoxy, 4-trifluoromethoxyphenoxy, trifluoromethyl 
3-tnfluoromethylbenzyioxy,4-trifluoromethylben 2 yloxy 
2,4-bis-tnfluoromethylbenzyloxy, U-bis-trifluoromethyl-1 -hydroxy methyj 
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' ' ' -"•"puciiuAy. J-^-trimetnylphenoxy 



3- trifluoro m ethylbenzyl.3.5-bis-trifluoromethylben2yloxy. 

4- trifluoromethylphenoxy. 3-trifluoromethylphenoxy. 

3- trifluoromethyIphenyJ.3-trifluoromethylthiobenzyloxy. 

4- trifluoromethylthiobenzyIoxy, 2.3.4-trifluorophenoxy. 
2,3,4-trifluorophenyl, 2,3.5-trifluorophenoxy. 3.4.5-trimethylphe 
3-difluoromethoxyphenoxy, 3-pentafluoroethylphenoxy, 

3-(l,1.2.2-tetrafluoroethoxy)phenoxy.3-trifluoro m ethylthiophenoxy.and 
trifluoromethylthio; 

R 6 and R, , are independently selected from the group consisting of 
10 chloro. fluoro. hydrido, difluoromethoxy. trifluoromethyl, tnfluoromethoxy. 
pentafluoroethyl. and 1.1.2.2-tetrafluoroethoxy; 

R 7 and R J2 are independently selected from the group consisting of 
hydrido. fluoro. and trifluoromethyl. 



15 



5. The compound as recited in Claim 4 or a pharmaceutical^ acceptable sal, 
thereof, wherein: 

R I6 is taken together with R 4 , R R , R g . or R, 3 t0 form a cova]em ^ 

bond. 

20 n is the integer 1; 

R, is selected from the group consisting of trifluoromethyl and 

pentafluoroethyl with the proviso that R, has a higher Cahn-Ingold-Prelog 

stereochemical system ranking than both R 2 and (CHR 3 ) n -N(Apc)Qp wherein 
Ape is Formula (II-PQ and Qp is Formula (III-P); 
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R 2 is selected from the group consisting of hydrido and phenyj with 
the proviso that has a lower Cahn-In g old-Pre,o g system ranking than both 
R, and(CHR 3 ) n -N(Apc)Q P ; 

R 3 is selected from the group consisting of hydrido. methyl, 
trifluoromethyl. and difluoromethyl with the provisos that (CHR 3 ) n - 
N(A P c)Qp has a lower Cahn-Ingold-Prelog stereochemical system Inking 
than R, and a higher Cahn-Ingold-Prelog stereochemical system ranking than 
R,; 



Y is methylene; 
Z is covalent single bond; 

R 4 - R 8» R 9 - ^ R I3 ^ independently selected from the group 
consisting of hydrido and fluoro; 

R 5 is selected from the group consisting of 5-bromo-2-fluorophenox y , 
15 4-chloro-3-ethylphenoxy, 2,3-dichlorophenoxy, 3,4-dichlorophenoxy 3- 
dafluoromethoxyphenoxy, 3,5-dimethylphenoxy, 3,4^ me thylphenoxy 
3-ethylphenoxy, 3-ethyl-5-methy,phenoxy, 4- fl uoro-3-meth y lphenoxy ' 
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4-fluorophenoxy, 3-isopropylphenoxy. 3-methylphenoxy. 3- 
pentafluoroethyiphenoxy, 3-ten -butylphenoxy. 3-( 1.1.2.2- 

tetrafluoroethoxy) P henoxy,2-(5.6.7.8-tetrahydronaphthyloxy). 
3-trifluoro m ethoxybenzyloxy.3-trifluoromethoxyphenoxy. 
3-trifluoromethylbenzyloxy. and 3-trifluoromethylthiophenoxy: 

R I0 is selected from the group consisting of cyclopentyl. 1 . 1 .2.2- 
tetrafluoroethoxy, 2-furyl, M-bis-trifluoromethyl-.-hydroxymethyl. isobutyl 
■sopropoxy, pentafluoroethyl, trifluoromethoxy. trifluoromethyl. and 
trifluoromethylthio; 

R 6 and Rj , are independently selected from the group consisting of 
fluoro and hydrido; 

R 7 and R,, are independently selected from the group consisting of 
hydrido and fluoro. 



6. The compound as recited in Clam, 3 or a pharmaceutical^ acceptable salt 
thereof, wherein: 



n is an integer selected from 1 and 2; 

R, is selected from the group consisting of haloalkyl and 
haloalkoxymethyl with the proviso that R, has a higher Cahn-Ingold-Prelog 
stereochemical system ranking than both R 2 and (CHR 3 ) n -N(Ap)Q P wherein 
Ap is Formula (II-P) and Qp is Formula (III-P); 
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R ]6 is hydrido; 

R 2 is selected from the group consisting of hydrido, aryl. alkyl. 
5 alkenyl. haloalkyl. haloalkoxy, haloalkoxyalkyl. perhaloaryl. perhaloaralkyl. 
perhaloaryloxyalkyl, and heteroaryi with the proviso that R, has a lower 
Cahn-Ingold-Prelog system ranking than both R, and (CHR 3 ) n -N(Ap)Qp: 

R 3 is selected from the group consisting of hydrido. aryl. alkyl, 
alkenyl, haloalkyl, and haloalkoxyalkyl with the provisos that (CHR 3 ) n - 
10 N(Ap)Qp has a lower Cahn-Ingold-Prelog stereochemical system ranking 

than R, and a higher Cahn-Ingold-Prelog stereochemical system ranking than 

Y is selected from the group consisting of a covalent single bond, oxy 
andCl-C2aIkylene; 

Z is a covalent single bond; 



15 



R 4 , R 8 , R 9 , and R J3 are independently selected from the 
consisting of hydrido and halo; 



group 
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R 5- R 6- R 7- R i 0 - R i r and R i2 ^ independeniiy selected from the 
group consisting of hydrido. alkyl. halo, haloalkyl. haioalkoxv. arvl. 
alkyithio. arylamino. aryithio. aroyl. arylsulfonyl. aryloxy. aralkoxv. 
heteroaryloxy. alkoxy. aralkyl. cycioalkoxy. cvcJoalkylalkoxy. 
5 cycloalkylalkanoyl. heteroaryl, cycloalkyl. haloalkylthio, hvdroxvhaloaikyl 
heteroaralkoxy. heterocyclyloxy. araJkylaryl. heteroaryloxyalkyl. 
heteroarylthlo. and heteroarylsulfonyj. 



10 7. The compound as recited in Claim 6 or a pharmaceuttcally acceptable salt 
thereof, wherein; 

n is the integer 1: 
R I6 is hydrido; 

R, is selected from the group consisting of trifluoromethyl, 1.1.2.2- 
15 tetrafluoroethoxymethyL trifluoromethoxymethyl, difluoromethyl, 



chlorodifluoromethyl. and pentafluoroethyl with the 



proviso that R has a 



higher Cahn-Ingold-Prelog stereochemical system ranking than both R 2 and 
(CHR 3 ) n -N(Ap)Qp wherein Ap is Formula (II-P) and Q p is Formula (III-P); 
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^ iS SekCted fr0m the W insisting of hydrido. methyl, ethyl, 
propyl, butyl, vinyl, phenyl. 4-trifluoromethvlphenyl. 11^. 
tetrafluoroethoxymethyl. trifluoromethoxymethyl. difluoromethyl. and 
2.2.3.3,3-pentafluoropropyl with the proviso that R 2 has a lower Cann- 
es Ingold-Prelog system ranking than both R, and (CHR^-N^Qp; 

R 3 is selected from the group consisting of hydrido. phenyl, 4- 
trifluoromethylphenyl, methyl, ethyl, vinyl, trifluoromethyl, 
trifluoromethoxymethyl, difluoromethyl, chlorodifluoromethyl. and 
pentafluoroethyl with the provisos that (CHR 3 ) n -N(Ap)Q p has a lower Cahn . 
10 Ingold-Prelog stereochemical system ranking than R, and a higher Cahn- 
IngoJd-Prelog stereochemical system ranking than R, ; 

Y is selected from the group consisting of methylene and ethylene; 
Z is a covaJent single bond; 

R 4 ' R g- R9. and R B are independently selected from the group 
1 5 consisting of hydrido and fluoro; 

R 5 -d R, 0 are independent selected from the group consisting of 4- 
aminophenoxy, benzoyl, benzyl, benzyloxy, 5-bromo-2-fluorophenoxy 
4-bromo-3-fluoro P henoxy, 4-bromo- 2 .nitrophenoxy, 3-bromobenzyloxy 
4-bromobenzyloxy, 4-bromophenoxy, 5-bromopyrid-2-yloxy 
20 4-butoxyphenox y> chloro,3-chlorobenzyl t 2-chlorophenoxy ' 

4-chlorophenoxy, 4-chloro-3-ethy,phenoxy, 3-chloro-4-fluorobe n zyl 

3- chloro-4-fluoro P heny,, 3-chloro-2-fluorobenzyloxy, 3-ch,orobenzyioxy 

4- ch.orobenzy,oxy, 4-chloro-3-methylphenoxy, 2-chloro-4-fluoro P henoxy 
4-chloro-2-fluorophenoxy, 4-chlorophenoxy, 3-chloro-4-ethylphenoxy 
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3-chloro-4- m ethylphenoxy.3-chloro-4-fl UO rophenoxy. 
^chloro-S-nuorophenoxy^-chlorophenylamino.S-chloropvrid-Vvioxy 
2-cyanopyrid-3-yloxy. 4-cyano P henoxy. cyclobutoxv. cvclobutvl 
cyclohexoxy, cyclohexyhnethoxy. cycJopentoxy. cvclopentvl 
> cyclopentvlcarbonyl, cyclopropyl. cyclopropy| me thoxy. cyclopropoxv 

2.3- dichIorophenoxy, 2.4-dichiorophenoxy. 2.4-dichIorophenvl. 
3.5-dichlorophenyJ, S.S^dichlorobenzyl. 3.4-dichlorophenoxy" 

3.4- difluorophenoxy, 2.3-difluorobenzyloxy, 2.4-difluorobenzvloxy 

3.4- difluorobenzyloxy, 2,5-difluorobenzyloxy. 3.5-difluorophenoxy 

S^nuorophenyj^^-difluorobenzyloxy^-difluoromethoxvbenzvloxy 

2.3- d.fluorophenoxy, 2.4-difluorophenoxy. 2.5-difluorophenoxy 

3.5- di m ethoxyphenoxy,3-di m ethyla m inophenoxy,3.5-di m ethylphenoxy 

3.4- d, m ethylphenoxy, 3.4-d ime th y lbenzy], 3.4-d lme thyJbenzvloxy 

3.5- d.methyIbenzyIoxy. 2,2-dimethylpropoxy, l,3-dioxan-2-y] 
1.4-dioxan-2-yl. 1.3-dioxolan-2-yl. ethoxy, 4-ethoxyphenoxy 
4-ethylbenzyloxy, 3-ethylphenoxy, 4-ethylaminophenoxy. 

3- ethyI-5- me thyl P henoxy. fluoro. 4- flu oro-3-me,hyiben Z yl 

4- fluoro-3- m ethyl P henyl.4- fl uoro-3- m ethy,benzoy,.4-fluorobenzy,oxy 

2- fluoro-3- m e t hylphenoxy, 3-fluoro-4- m ethylphenoxy, 3-fluorophenoxy 

3- fluoro-2-nitrophenoxy. 2-f]uoro-3- t rifluoromethyJbenzyloxy 

3- fluoro-5-trifluoromethylbenzy 1 oxy.4-fluoro-2-trifluoro m ethvIbenzyloxy 

4- nuoro-3-tri fl uoro ra ethylbe„zyloxy, 2-fluorophenoxy. 4-fluorophenoxy ' 

2- fluoro-3-trifluoromethyI P henoxy, 2-fluorobenzyJoxy, 

^fluorophenylamino^-fluoro^-trifluoromethylphenoxy, 
4-fluoropyrid-2-yloxy, 2-furyl, 3-fiiryl, heptafluoropropyl, 
1,1,1 ,3,3.3-hexafluoropropyl, 2-hydroxy-3,3.3-trifluoropropoxy 

3- iodobenzyloxy, isobutyl, isobutylamino, isobutoxy, 3-isoxazoIyl 

4- isoxazolyl, 5-isoxazoIyl, isopropoxy, isopropy,, 4-iso P ropyJbe„zyloxy 

3- isopropylphenoxy, 4-isopropyIphenoxy, isopropylthio, 

4- isopropyl-3-methylphenoxy, 3-isothiazolyl, 4-isothiazolyl 
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5-isothiazolyl, 3-methoxybenzyl. 4-methoxycarbonylbutoxy. 
3-methoxycarbonylprop-2-enyloxy. 4-methoxyphenyl. 

3- methoxyphenylamino. 4-methoxyphenyiamino. 3-methylbenzvloxv. 

4- m ethylben2ylo X y.3-methylphenoxy.3- m ethyI-4- m ethylthiophenoxy. 
4-methylphenoxy. 1-methylpropoxy, 2-methy]pyrid-5-yloxy. 
4-methylthiophenoxy, 2-naphthyloxy. 2-nitrophenoxy. 4-nkrophenoxy. 

3- n.trophenyl. 4-nitrophenylthio. 2-oxazolyl. 4-oxazolyl. 5-oxazolvl. 
pentafluoroethyl, pentafluoroethylthio. 2.2.3.3.3-pentafluoropropyl. 
1-1-3.3.3-pentafluoropropyl, 1,1.2.2,3-pentafluoropropyl. phenoxy, 
phenylamino, 1-phenylethoxy, phenyisulfonyl. 4-propanoylphenoxy. 
propoxy. 4-propyl P henoxy, 4-propoxyphenoxy. thiophen-3-yl. .vec-butyl. 

4- .ec-butyIphenoxy.rm -butoxy, 3-,m butylphenoxy. 4-ter, -butylphenoxy. 
1 . 1 .2,2-tetrafluoroethoxy, tetrahydrofuran-2-yl. 

2- (5.6,7.8-tetrahydronaphthyloxy), thiazol-2-yl. thiazol-4-yh thiazol-5-yl, 
thiophen-2-yl, 2,3,5-trifluorobenzyloxy, 2.2.2-trifluoroethoxy, 

2.2.2-trifluoroethyl,3,3 ( 3-trifluoro-2-hydroxypropyl.trifluoromethoxy, 

3- trinuoromethoxybenzyloxy,4-trifluoromethoxybenzyloxy. 

3-trifluoro m ethoxyphenoxy,4-trifluoromethoxyphenox y! trifluoro m ethyl, 
3-trifluoromethylbenzyloxy, 4-trifluoromethylbenzyloxy, 

20 2,4-bis-trifluoro m ethylbenzyloxy,l,l-bis-trinuoromethy]-l-hydroxymethyi. 

3- trifluoromethylbenzyi, 3,5-bis-trifluoromethylbenzyloxy, 

4- trifluoromethyIphenoxy,3-trinuoromethy]phenoxy, 

3- trifluoromethylphenyl, 3-trifluoromethylthiobenzyIoxy, 

4- trifluoromethylthiobenzyloxy,2,3,4-trinuoroph e noxy, 

25 2,3,4-trifluorophenyl, 2,3,5-trifluorophenoxy, 3,4,5-trimethylphenoxy, 
3-difluoromethoxyphenoxy, 3-pentafluoroethylphenoxy, 

3-(l,I,2,2-tetrafluoroethoxy)phenoxy, 3-trifluoromethylthiophenoxy, and 
trifluoromethylthio; 



15 
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R 6 and R, , are independently selected from the group consisting of 

chloro. fluoro. hydrido. pentafluoroethyl. 1.1.2.2-tetrafluoroethoxy. 
trifluoromethyl. and trifluoromethoxy: 

R 7 and R, : are independently selected from the group consisting of 
5 hydrido. fluoro. and trifluoromethyl. 



8. The compound as recited in Claim 7 or a pharmaceutical^ acceptable sal. 
thereof, wherein; 

10 

n is the integer 1; 
R )6 is hydrido; 

R, is selected from the group consisting of trifluoromethyl. 1.1.2.2- 
tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 
15 chlorodifluoromethyl. and pentafluoroethyl with the proviso that R, has a 
higher Cahn-Ingold-Prelog stereochemical system ranking than both R, and 
(CHR 3 ) n -N(Ap)Qp wherein Ap is Formula (II-P) and Qp is Formula (III-P); 

.R 7 R 9 

\ 
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R, is selected from the group consisting of hydrido. methyl, ethyl, 
phenyl, 4-trifluoromethylphenyl. trifluoromethoxymethyl. 
1,1,2.2-tetrafluoroethoxymethyl. difluoromethyl. and 2.2.3.3.3- 
pentafluoropropyl with the proviso that K has a lower Cahn-Ingold-Prelog 
5 system ranking than both R, and (CHR 3 ) n -N(Ap)Qp: 

R 3 is selected from the group consisting of hydrido, phenyl. 
4-trifluoromethylphenyl, methyl, trifluoromethyl. difluoromethyl. and 
chlorodifluoromethyl with the provisos that (CHR,) n -N(A P )Qp has a lower 
Cahn-Ingold-Prelog stereochemical system ranking than R, and a higher 

10 Cahn-Ingold-Prelog stereochemical system ranking than R 0 ; 
Y is methylene; 
Z is a covalent single bond; 

R 4 , R 8 , R 9 , and R, 3 are independently selected from the group 
consisting of hydrido and fluoro; 

' 5 R 5 and R ]Q are independently selected from the group consisting of 

benzyloxy, 5-bromo-2-fluorophenoxy, 4-bromo-3-fluorophenoxy, 
3-bromoben Z yloxy,4-bromophenoxy,4-butoxyphenoxy, 

3- chlorobenzyloxy, 2-chlorophenoxy, 4-chloro-3-ethyIphenoxy, 

4- cWoro-3-methylphenox y) 2-chloro-4-fluoro P henoxy, 

20 4-chloro-2-fluorophenoxy, 4-chlorophenoxy, 3-chloro-4-ethylphenoxy, 

3- chloro-4-methylphenoxy,3-chIoro-4-fluorophenoxy, 

4- chloro-3-fluorophenoxy, 4-chlorophenylamino, 5-chloropyrid-3-yloxy, 
cyclobutoxy, cyclobutyl, cyclohexylmethoxy, cyclopentoxy, cyclopentyl, 
cyclopentylcarbonyl, cyclopropylmethoxy, 2,3-dichlorophenoxy, 
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2.4- dichlorophenoxy. 2,4-dichlorophenyL 3.5-dichlorophenyL 

3.5- dichIorobenzyl, 3.4-dichiorophenoxy. 3.4-difluorophenoxy. 
2,3-difluorobenzyloxy, 3,5-difluorobenzyloxy. difluoromethoxy. 
3.5-difluorophenoxy. 3,4-difluorophenyl, 2.3-difluorophenoxy, 

5 2 ? 4-difluorophenoxy. 2,5-difluorophenoxy, 3.5-dimethoxyphenoxy, 

3-dimethylaminophenoxy, 3.4-dimethylbenzyIoxy\ 3.5-dimethyibenzyloxy, 
- 3,5-dimethylphenoxy, 3,4-dimethylphenoxy. 1.3-dioxoian-2-yl, 
3-ethylbenzyloxy, 3-ethylphenoxy, 4-ethylaminophenoxy, 
3-ethyl-5-methylphenoxy, 4-fluoro-3-methylbenzyl t 4-fluorobenzyIoxy, 
10 2-fluoro-3-methylphenoxy ? 3-fluoro-4-methylphenoxy. 3-fluorophenoxy, 
3-fluoro-2-nitrophenoxy, 2-fluoro-3-trifluoromethylbenzyloxy, 

3- fluoro-5-trifluoromethylbenzyloxy. 2-fluorophenoxy, 4-fluorophenoxy, 
2-fluoro-3-trifluoromethylphenoxy, 2-fluorobenzyloxy, 

4- fluorophenylamino, 2-fluoro-4-trifluoromethyIphenoxy. 2-furyh 3-furyI, 
15 heptafluoropropyl, 1,1,1,3,3,3-hexafluoropropyI, 

2- hydroxy-3,3,3-trifluoropropoxy. isobutoxy, isobutyl, 3-isoxazolyl, 
4-isoxazolyl, 5-isoxazolyl, isopropoxy, 

3- isopropylbenzyloxy, 3-isopropylphenoxy, isopropylthio, 

4- isopropyl-3-methylphenoxy, 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl, 
2 0 3-methoxybenzyl, 4-raethoxyphenylamino, 3-methylbenzyloxy. 

4-methylbenxyloxy, 3-methylphenoxy, 3-methyl-4-methylthiophenoxy, 
4-methylphenoxy, 1-methylpropoxy, 2-methylpyrid-5-yloxy, 
4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxy, 4-nitrophenoxy, 
3-nitrophenyl, 2-oxazolyl, 4-oxazolyl, 5-oxazoIyl, pentafluoroethyl, 
2 5 pentafluoroethylthio, 2,2,3,3,3-pentafluoropropyl, 

1,1,3,3,3-pentafluoropropyl, 1,1,2,2,3-pentafluoropropyl, phenoxy, 
phenylamino, 1-phenylethoxy, 4-propylphenoxy, 4-propoxy phenoxy, 
thiophen-3-yl,tert -butoxy, 3-tert -butylphenoxy, 4-tert -butylphenoxy, 
1 , 1 ,2,2-tetrafluoroethoxy , tetrahydrofuran-2-yl, 
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2- (5.6.7.8-tetrahydronaphthyloxy). thiazol-2-yl. thiazol-4-yl. thiazoI-5-yl. 
thiophen-2-yl. 2.2.2-trifluoroethoxy. 2.2.2-trifluoroethyl. 
3.3.3-trifluoro-2-hydroxypropyl. trifluoromethoxy. 

3- trifluoromethoxybenzyJoxy.4-trifluoromethoxybenzyloxy. 

4- trifluoromethoxyphenoxy. 3-trifluoromethoxyphenoxy. trifluoromethyl. 
3-trifluoromethylbenzyloxy, 1 , 1 -bis-trifluoromethyl- 1 -hydroxymethyl, 

3- trifluoromethylbenzyl,3,5-bis-trifluoromethylbenzyloxy. 

4- trifluoromethylphenoxy, 3-trifluoromethylphenoxy. 
3-trifluoromethylphenyl, 2,3,4-trifluorophenoxv. 2.3.5-trifluorophenoxy, 
3.4.5-trimethylphenoxy, 3-difluoromethoxyphenoxy, 
3-pentafluoroethylphenoxy,3-(I.1.2.2-tetrafl U oroethoxy)phenoxy. 
3-trifluoromethylthiophenoxy, 3-trifluoromethylthiobenzyloxy, and 
trifluoromethylthio; 

R 6 and R, , are independently selected from the group consisting of 

chloro. fluoro, hydrido, pentafluoroethyl. 1 . 1 .2.2-tetrafluoroethoxy, and 
trifluoromethyl; 

and R, 2 are independently selected from the group consisting of 
hydrido, fluoro, and trifluoromethyl. 



9. The compound as recited in Claim 6 or a pharmaceutical^ acceptable salt, 
wherein; 



25 



n is the integer 1; 
R, 6 is hydrido; 
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R, is haloalkyl with the proviso that R, has a higher Cahn-IngoJd- 
Prelog stereochemical system ranking than both R 2 and <CHR,) n -N<Ap)Qp 
wherein Ap is Formula (II-P) and Qp is Formula (1II-P); 




10 



15 



R, is selected from the group consisting of hydrido, alkyl. haloalkyl, 
aryl, and haloalkoxy with the proviso that R, has a lower Cahn-Ingold-Prelog 
system ranking than both R, and (CHR 3 ) n -N(Ap)Qp; 

R 3 is selected from the group consisting of hydrido, alkyl. and 
haloalkyl with the provisos that (CHR 3 ) n -N( Ap)Qp has a lower Cahn-Ingold- 
Prelog stereochemical system ranking than R, and a higher Cahn-Ingold- 
Prelog stereochemical system ranking than R 2 ; 

Y is a covalent single bond; 
Z is covalent single bond; 

R 4 . R 8 . Rg. and R, 3 are independently selected from the group 
consisting of hydrido and halo; 
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R 5* R 6' R 7* R io* R i v and R i2 M independently selected from the 
group consisting of hydrido. alkyl. halo, haloalkyl, haloalkoxy. aryL 
alkylthio. arylamino. arylthio. aroyl. arylsulfonyh aryloxy. aralkoxy. 
heteroaryloxy. alkoxy. aralkyi, cycloalkoxy. cycloalkylalkoxy. 
5 cycioalkylalkanoyl. heteroaryl, cycloalkyl, haloalkylthio, hydroxyhaloalkyl. 
heteroaralkoxy, heterocyclyloxy. aralkylaryl, heteroaryloxyalkyl.- 
heteroaryithio, and heteroarylsulfonyl. 

0 10. The compound as recited in Claim 9 or a pharmaceutical^ acceptable salt 
thereof, wherein: 



n is the integer 1 ; 

Rj is selected from the group consisting of trifluoromethyl, 
15 chlorodifluoromethyh and pentafluoroethyl; 
R J6 is hydrido: 

R 2 is hydrido; 

R 3 is hydrido; 

Y is a covalent single bond; 
20 Zisa covalent single bond; 

R 4' R 8> R 9' and R i3 m independently selected from the group 
consisting of hydrido and fluoro; 

R 5 is selected from the group consisting of 5-bromo-2-fluorophenoxy, 
4-chloro-3-ethylphenoxy, 2,3-dichlorophenoxy, 3,4-dichlorophenoxy, 3- 
2 5 difluoromethoxyphenoxy, 3,5-dimethylphenoxy, 3,4-dimethylphenoxy, 
3-ethylphenoxy, 3-ethyl-5-methylphenoxy, 4-fluoro-3-methylphenoxy, 
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4-fluorophenoxy. 3-isopropylphenoxy. 3-methylphenoxy. 3- 
pentafluoroethylphenoxy. 3-ten -butyiphenoxy. 3-(1.1.2.2- 
tetrafluoroethox y )phenoxy.2-(5.6.7.8-tetrahydronaphthyloxv). 
3-trifluoromethoxybenzyloxy.3-trifluoromethoxyphenoxy. 
3-trifluoromethylbenzyloxy. and 3-trifluoromethylthiophenoxy: 

R I0 is selected from the group consisting of 1 , 1 .2.2-tetrafluoroethoxy . 
pentafluoroethyl, and trifluoromethyl: 

R 6 and R, , are independently selected from the group consisting of 
fluoro and hydrido: 

R 7 and R,, are independently selected from the group consisting of 
hydrido and fluoro. 



11 - The compound as recited in Claim 6 or a pharmaceutical^ acceptable 
salt, wherein: 



n is the integer 1 ; 
R 16 is hydrido; 

R, is haioalkyl with the proviso that R, has a higher Cahn-Ingold- 
Prelog stereochemical system ranking than both R, and (CHR 3 ) n -N(Ap)Q P 
2 0 wherein Ap is Formula (II-P) and Qp is Formula (III-P); 
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R 2 is selected from the group consisting of hydrido. alkyl. haloalkyl. 
aryl, and haloalkoxy with the proviso that R 2 has a lower Cahn-Ingold-Prelog 
5 system ranking than both R, and (CHR 3 ) -N(Ap)Qp: 

R 3 is selected from the group consisting of hydrido, alkyl. and 
haloalkyl with the provisos that (CHR 3 ) n -N{ Ap)Qp has a lower Cahn-Ingold- 
Prelog stereochemical system ranking than R, and a higher Cahn-Ingoid- 

Prelog stereochemical system ranking than R 0 ; 
10 Yisoxy; 

Z is a covalent single bond; 

R 4' R 8' *y and R n m independently selected from the group 
consisting of hydrido and halo; 

R 5> R 6 , R ? , R 1Q , Rj j, and R J2 are independently selected from the 
1 5 group consisting of hydrido, alkyl, halo, haloalkyl, haloalkoxy, aryl, 
alkylthio, arylamino, arylthio, aroyl, arylsulfonyl, aryloxy, aralkoxy, 
heteroaryloxy, alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy, 
cycloalkylalkanoyl, heteroaryl, cycloalkyl, haloaJkylthio, hydroxy haloalkyl, 



WO 00/18724 



PCT/US99/22I20 



246 

heteroaralkoxy. heterocyclyloxy. aralkylaryl. heteroaryloxyaikyl. 
heteroarylthio. and heteroarylsulfonyl. 



5 1 2. The compound as recited in Claim 1 1 or a pharmaceutically acceptable 
salt thereof, wherein: 

n is the integer 1: 

Rj is selected from the group consisting of trifluoromethyi. 
10 chlorodifluoromethyl, and pentafluoroethyl; 
R 16 is hydrido: 

R ? is hydrido: 

R, is hydrido: 
Y is oxy: 

15 Z is a covalent single bond; 

R 4 , R g , R 9 , and R }3 are independently selected from the group 
consisting of hydrido and fluoro: 

R 5 is selected from the group consisting of 5-bromo-2Tfluorophenoxy, 

4-chloro-3-ethylphenoxy, 2,3-dichlorophenoxy, 3,4-dichlorophenoxy, 3- 
2 0 difluoromethoxyphenoxy, 3,5-dimethylphenoxy, 3,4-dimethylphenoxy, 

3- ethylphenoxy, 3-ethyl-5-methylphenoxy, 4-fluoro-3-methylphenoxy, 

4- fluorophenoxy, 3-isopropylphenoxy, 3-methylphenoxy, 3- 
pentafluoroethylphenoxy, 3-tert -butylphenoxy, 3-(l,l,2,2- 
tetrafluoroethoxyJphenoxy^-CS^J^-tetrahydronaphthyloxy), 

25 3-trifluoromethoxybenzyloxy,3-trifluoromethoxyphenoxy, 

3-trifluoromethylbenzyIoxy, and 3-trifluoromethylthiophenoxy; 
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R,0 * elected from the group consisting of 1.1.2.2-tetrafluoroetho.xy. 
pentafluoroethyl. and trifluoromethyl; 

R 6 and R, , are independently selected from the group consisting of 
fluoro and hydrido: 

R 7 and R, 2 are independently selected from the group consisting of 
hydrido and fluoro. 



13. The compound as recited in Claim 6 or a pharmaceutical 
10 salt, wherein; 



acceptable 



n is the integer 1 : 
R 16 is hydrido: 

R, is haloalkyi with the proviso that R. has a higher 



Cahn-Ingold- 



15 Prelog stereochemical system ranking than both R 2 and (CHR 3 ) n -N(Ap)Qp 
wherein Ap is Formula (II-P) and Q P is Formula (III-P); 
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R 2 is selected from the group consist,, of hydrido. a« ky l. haloa.kyl. 
and. and ha,oai k oxy with the proviso that R, has a lower Cahn-,„ g old-Prelo g 
system ranking than both R, and (CHR,) n -N(Ap)Q p: 

R 3 is selected from the group consisting of hydrido. alkyl. and 
5 haloaiky, with the provisos that (CHR 3 ) n - N( A P )Q p has a lower Cahn-Ingold- 
Prelog stereochemical system ranking than R, and a higher Cahn-lngold- 
Prelog stereochemical system ranking than R, : 
Y is methylene; 
Z is a covalent single bond; 

R 4 > R 8 . R 9 . and R J3 are independently selected from the group 
consisting of hydrido and halo; 

R 5' R 6> R 7- R, 0 - R! and R ]2 are independently selected from the 
group consisting of hydrido, alkyl. halo, haloaiky,, haloalkoxy aryl 
aikylthio, arylamino, arylthio. aroyl, arylsulfonyl. aryloxy, aralkoxy, 
heteroaryloxy. alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy 
cycloalkylalkanoyUe 

heteroaralkoxy, heterocyc,y,oxy. aralkylaryl, heteroary.oxyalky, 
heteroarylthio, and heteroarylsulfonyl. 

salt thereof, wherein; 



n is the integer 1; 
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R, is selected from the group consisting of trifluoromethyl. 
chlorodifluoromethyl, and pentafluoroethyl with the proviso that R, has a 
higher Cahn-Ingold-Prelog stereochemical system ranking than both R, and 
(CHR 3 ) n -N(Ap)Q P wherein Ap is Formula (II-P) and Qp is Formula (111-P); 




R )6 is hydrido; 

R 2 is selected from the group consisting of hydrido and phenyl with 
the proviso that R, has a lower Cahn-Ingold-Prelog system ranking than both 
10 R,and(CHR3) n -N(Ap)Q P ; 

R 3 is selected from the group consisting of hydrido, methyl, 
trifluoromethyl, and difluoromethyl with the provisos that (CHR 3 ) n -N(Ap)Qp 
has a lower Cahn-Ingold-Prelog stereochemical system ranking than R , and a 

higher Cahn-Ingold-Prelog stereochemical system ranking than R 2 ; 
15 Y is methylene; 

Z is a covalent single bond; 
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R»- Rg- R 9 - and R, 3 are independently selected from the group 
consisting of hydrido and fluoro; 

R 5 is selected fro m the group consisting 
4-chloro-3-ethyl P henoxy, 2.3-d I ch,orophenoxy. 3.4-dich,orophe„oxy. , 
tfluorotnethoxyphenoxy. 3.5-di m ethy, phe „oxy. 3.4-di m ethylp h enox; 

3- ethylphe„oxy.3-e^^ 

4- fluoro P henoxy, 3-isopropylphenoxy, 3-methylphenoxy 3- 
pentafluoroethylphenoxy, 3-tert -butylphenoxy, 3-( H ^ 

tetra f luoroethoxy)phenoxy,2-(5.6,7.8-tetrahydronaphthvloxy) 
10 3 -^fluoromethoxybenzyloxy.3- trifluoromethoxyphenoxy 

3-tnfluoromethylbenzyloxy, and 3-trifluoromethylth.ophenoxy; 

R 10 is selected from the group consisting of cyclopentyl 1 , , , 
-afluoroethox, 2-f uryl , l,l-bis-trifluoro m ethy,-,-hydroxy m ethvl. isobutyl 
sopropoxy, pentafluoroethyl. trifluorometnoxy, triHuoromethyl. and ' 
tofluoromethylthio; 

* 6 and R, , are independently selected from the group consisting of 
fluoro and hydrido; 

R 7 and R I2 are independently selected from the group consisting of 
hydrido and fluoro. 

20 

15- A compound as recited in Claim 2 having the formula: 
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R 6 



one 



r R 9 Rio 

- . / \ / 

R3 R14 ^4— J4 

R 13 Rl2 

or a pharmaceutically acceptable salt thereof, wherein: 

D,, D 2 , J p J 2 and K, are each carbon with the proviso that at least 
5 of D 3 , D 4 , J 3 , J 4 and ^ is selected from the group consisting of O, S, and N, 
wherein D3, D,, J 3 . J 4 an d ^ are independently selected from the group 
consisting of C. N, O. S and covalent bond with the provisos that no more 
than one of D 3 . D 4 . J v J, and is a covalent bond, no more than one of D 3 . 
D 4 , J 3 . J 4 and K, is O, no more than one of D,, D,, J y J 4 and K, is S, one of 
10 D 3 , D 4 , J 3 , J 4 and K, must be a covalent bond when two of D 3 , D 4 , J y J 4 and 
K, are O and S, and no more than four of D,, D,, J 3 . J 4 and K, are N; 

D,. D 2 , J,, J 2 and K, are independently selected from the group 
consisting of C, O. S, N and covalent bond with the provisos that D , D , J , 

3 4*3* 

J 4 and are each carbon and at least one of D, . D 2 . J,, J, and K, is selected 
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from the group consisting of O. S. and N wherein, when D,. D,. J,. J, and K, 
are selected from the group consisting of C. O. S. covaJent bond, and N. no ' 
more than one of D,. D ,. J,. J, and K, is a covaient bond, no more than one 
of D,. D 2 , J,, J 2 and K, is O. no more than one of D,. D,. J,, J, and K, is S. 
. 5 one of D t , D,, J p j, and K, must be a covaient bond when two of D,. D,. J,. 
J 2 and Kj are O and S. and no more than four of D, , D,, J,. ^ and K, are N; 
n is an integer selected from 1 and 2; 
X is oxy; 

R 16 is selected from the group consisting of hydrido and a spacer 
1 0 selected from the group consisting of a covaient single bond and a linear 
spacer moiety having a chain length of 1 to 4 atoms linked to the point of 
bonding of any aromatic substituent selected from the group consists of R 

Rg. R 9> and R ]3 to form a heterocyclyl ring having from 5 through 10 
contiguous members; 

15 R, is selected from the group consisting of haloalkyl and 

haloalkoxymethyl with the proviso that R, has a higher Cahn-Ingo,d-Pre,o g 

stereochemical system ranking than both R, and (CHR 3 ) n -N(A)Q wherein A 
is Formula (II) and Q is Formula (in); 
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r 

R5 ^ Kl ^2 /R? \ J'" 



I' 1 \ 

/- Dl ^ D2 \ R8 * (\ p— Ri i 



\ 



Da J 4 

(II) / \ (HI) 

" R13 R 12 



R 2 is selected from the group consisting of hydrido. aryl, alkyl. 
aJkenyl. haloalkyl, haloalkoxy, haloalkoxyalkyl. perhaloaryl, perhaloaralkyl. 
perhaloaryloxyalkyj, and heteroaryl with the proviso that R 2 has a lower 
5 Cahn-Ingold-Prelog system ranking than both R , and (CHR 3 ) n -N(Ap)Qp: 
R 3 is selected from the group consisting of hydrido. aryl. alkyl. 
alkenyl. haloalkyl, and haloalkoxyalkyl with the provisos that (CHR ) - 
N( Ap)Qp has a lower Cahn-Ingold-Prelog stereochemical system ranking 
than R, and a higher Cahn-Ingold-Prelog stereochemical system ranking than 
10 Rj; 

Y is selected from the group consisting of a covalent single bond, 
(CH 2 ) q wherein q is an integer selected from 1 and 2, and (CH 2 ) r O-(CH 2 ) k 
wherein j and k are integers independently selected from 0 and 1 ; 

Z is selected from the group consisting of covalent single bond, 
15 (CH 2 ) q wherein q is an integer selected from 1 and 2. and (CH ) -O-fCH ) 
wherein j and k are integers independently selected from 0 and 1; 



WO 00/18724 



PO7US99/22I20 



254 



R 4 - R 8 . R 9 . and R , 3 are independently selected from the group 
consisting of hydrido. halo, haloalkyl. and alkyl ; 

R 5 . R 6 . R ? . R ]0 , R n . and R |2 are independently selected from the 
group consisting of hydrido. carboxy, heteroaralkylthio. heteroaralkoxy. 
5 cycloalkyJamino. acylalkyl, acylalkoxy. aroylalkoxy. heterocvclyloxy 
aralkylaryi, aralkyl, aralkenyl, aralkynyl. heterocyclyl, perhaloaralkvl 
aralkylsulfonyl, aralkylsulfonylalkyl, aralky.sulfinyl, aralkylsulfinylalkyl 
halocycloalkyl. halocycloalkenyl, cycloalkylsulfinyi. cycloalkvlsulfiny.alkyl 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl. heteroarylamino. N- 
10 heteroarylamino-N-alkyiamino. heteroarylaminoalkyhhaloalkvlthio 
aJkanoyloxy. alkoxy. alkoxyaikyl, haloalkoxylalkyl. heteroaralkoxy 
cycloalkoxy. cycloalkenyloxy, cycloalkoxyalkyl, cycloalkvlalkoxy, 
cycloaJkenyloxyalkyl, cycloalkylenedioxy. halocycloalkoxy, 
halocycloalkoxyalkyl,ha.ocycloalkenyloxy, haiocycloalkenyloxyalkyl 
15 hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, alkyithioalkyl 
arylamino, aralkylamino, arylthio, arylthioalkyl, heteroaralkoxyalkyl 
alkylsulfinyl, alkylsulfinylalkyl, arylsulfinylalkyl, arylsulfonylalkyl, 
heteroarylsulfinylalkyl, heteroarylsulfonylalkyl, alkylsulfonyl, 
alkylsulfonylalkyl, haloalkylsulfinylalkyl. haloalkylsulfonylalkyl 
20 alkylsulfonamido. alkylaminosulfony,, amidosulfonyl. monoalkyl 
amidosulfonyl, dialkyl amidosulfonyl, monoarylamidosulfonyl, 
arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl 
arylsulfinyl, arylsulfonyl, heteroarylthio, heteroarylsulfinyl, 
heteroarylsulfonyl, heterocyclylsulfonyj, heterocyclylthio, alkanoyl, alkenoyl 
25 aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl, alkenyl 
alkynyl, alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy 
cycloalkyl.cycloalkylalkanoyl.cycloalkenyl, lower cycloalkylalkyl, lower 
cycloalkenylalkyl, haJo, haloalkyl, haloalkenyl, haloalkoxy, 
hydroxyhaloalkyl, hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaralkyl 
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haloalkoxvalkvl. aryl. heteroaralkynyl. aryloxy. aralkoxy. arvloxvalkvl 
saturated heterocyclyl. partially saturated heterocyclyl. heteroarvl. 
heteroaryloxy, heteroaryloxyalkyl. heteroaralkyl. arvlalkenyl. 
heteroarylalkenyl. carboxyalkyl. carboalkoxy. alkoxycarboxamido. 
5 alkylamidocarbonylamido, arylamidocarbonylamido. carboalkoxvalkyl 
carboalkoxyalkenyl. carboaralkoxy, carboxamido. carboxatnidoalkyl. cyano. 

carbohaloalkoxy. phosphono, phosphonoalkyl. diaralkoxyphosphono. and 

diaralkoxyphosphonoalkyi; 

R 4 and R 5 , R 5 and R fi , R fi and R ? . R ? and R g , R, and R, 0 . R )() and 
10 R, R, , and R ]2 , and R, 2 and R, 3 are independently .selected to form .spacer 
pairs wherein a spacer pan- is taken together to form a linear moiety bavin* 
from 3 through 6 contiguous atoms connecting the points of bondins of said 
spacer pair members to form a ring selected from the group consisting of a 
cycloalkenyl ring having 5 through 8 contiguous members, a partially 
15 saturated heterocyclyl ring having 5 through 8 contiguous members a 

heteroaryl ring having 5 through 6 contiguous members, and an aryl with the 
provisos that no more than one of the group consisting of spacer pairs R, and 
R 5 , R 5 and R 6 , R fi and R ? , and R, and R gl is used at the same time and that 
no more than one of the group consisting of spacer pairs R ? and R, 0 , R, 0 and 
20 R,,, R H and R, 2 , and R, 2 and R J3 is used at the same time. 

16. The compound as recited in Claim 15 or a pharmaceutically acceptable 
salt thereof, wherein; 
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D,. D 2 . J,, J, and K, are each carbon with the proviso that a. least one 
of D 3 . D 4 , J 3 , J 4 and K, is selected from the group consisting of O. S. and N. 
wherein D,, D 4 , J,, J 4 and IC, are independently selected from the group 
consisting of C, N, O. S and covaJent bond with the provisos that no more 
5 ^n one of D 3 ,D 4 ,J 3 ,J 4 and k, is a covaJent bond, no more than one of D ; 
D 4 , J 3 , J 4 and K, is O. no more than one of D,, D 4 . J,. J 4 and K, is S. one of 
D 3' D 4- J 3- J 4 *2 must be a covalent bond when two of D,. D 4< J,. J 4 and 
K, are O and S, and no more than four of D,, D 4 , J 3 . J, and are N; 
D, , D 2 , J, , J, and K, are independently selected from the group 
1 0 consisting of C, O, S, N and covalent bond with the provisos that D,, D J 
J 4 and K, are each carbon and at least one of D,. D,, J,, ^ and K , is selected 
from the group consistmg of O, S, and N wherein, when D p D„ J,, J 2 and K, 
are selected from the group consisting of C O. S. covalent bond, and N. no 
more than one of D,, D,, J,, h and K , is a covalent bond, no more than one 
15 of D,. D 2> Jj, J 2 and K, is 0, no more than one of D,, D 2 , J p J 2 and K, is S, 
one of D,, D 2 , J,, J 2 and K, must be a covalent bond when two of D,. D 2 , J,, 
J 2 and Kj are O and S, and no more than four of D, , D 2 , J, J, and Kj are N; 



n is the integer 1: 
X is oxy; 
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R I6 is taken together with R,. r,. ^ or Rj , t0 form , spacer ^ 

from the group consisting of a covaient single bond. CH,. CH(CH,K CF,. 
C(O). C(S). and SO,; 

R, is selected from the group consisting of trifluoromethyl. 1.1.2.2- 
- tetrafluoroethoxymethyl, trifluoromethoxvmethyl. difluoromethyl. 
chlorodifluoromethyl, and pentafluoroethy. with the proviso that R, has a 
higher Cahn-Ingold-Prelog stereochemical system ranking than both R 2 and 
(CHR 3 ) n -N(A)Q wherein A is Formula (II) and Q is Formula (III)- 

r 



■ii \ 





-J3 
\ 



(id (in) 



13 R12 



10 



4-6 



^ is Sdected from *e group consisting of hydrido, phenyl, 
trifluoromethylphenyl, vinyl, 1 , 1 .2,2-tetrafluoroethoxymethyl 
tnfluoromethoxymethyl, difluoromethyl, and 2,2.3,3,3-pentarluoropropyI 
with the proviso that R, has a lower Cahn-Ingold-Prelog system ranking than 
bothR, and(CHR 3 ) n -N(A)Q; 

15 R 3 is selected from the group consisting of hydrido, methyl, ethyl, 

vinyl, phenyl, 4-trifluoromethylphenyl, . trifluoromethyl, 
tnfluoromethoxymethyl, difluoromethyl, chlorodifluoromethyl, and 
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10 



15 



20 



25 



pentafluoroethyl with the provisos that (CHR ? ) n -N(A)Q has a lower Cahn- 
Ingold-Prelog stereochemical system ranking than R, and a higher Cahn- 
Ingold-Prelog stereochemical system ranking than R,: 

Y is selected from the group consisting of covalent single bond. oxy. 
1 methyleneoxy, methylene, and ethylene; 

Z is selected from the group consisting of covalent single bond. oxy. 
methyleneoxy, methylene, and ethylene; 

R 4 , R 8 , R 9 , and R ]3 are independently selected from the group 
consisting of hydrido and fluoro; 

R 5 and R |0 are independently selected from the group consisting of 4- 
aminophenoxy, benzoyl, benzyl, benzyloxy, 5-bromo-2-fluorophenoxy. 
4-bromo-3-fluorophenoxy, 4-bromo-2-ni,rophenoxy, 3-bromobenzyloxy, 
4-bromobenzyloxy, 4-bromophenoxy, 5-bromopyrid-2-yloxy, 
4-butoxyphenoxy, chloro, 3-chlorobenzyl, 2-chlorophenoxy, ' 
4-chJorophenoxy, 4-chloro-3-ethylphenoxy, 3-chloro-4-f]uorobenzyl, 

3- chloro-4-fluorophenyl, 3-chloro-2-fluorobenzyloxy, 3-chlorobenzyloxy 

4- chJorobenzyloxy.4-chloro-3-methyl P henoxy.2-chloro-4-fluoro P henoxy, 
4-chloro-2-fluorophenoxy, 4-chlorophenoxy, 3-chIoro-4-ethylphenoxy, 
3-chJoro-4-methyl P henoxy, 3-chloro-4-fluorophenoxy, 
4^hloro-3-fluorophenoxy, ^hlorophenylamino. 5-chloropyrid-3-yloxy, 
2-cyanopyrid-3-yloxy, 4-cyanophenoxy, cyclobutoxy, cyclobutyl, 
cyclohexoxy, cyclohexylmethoxy, cyclopentoxy, cyclopentyl, 
cyclopentylcarbonyl, cyclopropyl, cyclopropylmethoxy, cyclopropoxy, 

2.3- dichlorophenoxy, 2,4-dichlorophenoxy, 2,4-dichlorophenyl, 
3,5-dichJorophenyl, 3,5-dichlorobenzyl, 3,4-dichlorophenoxy, ' 

3.4- difluorophenoxy, 2,3-difluorobenzyloxy, 2,4-difluorobenzyloxy 
3,4-difluorobenzyloxy, 2,5-difluorobenzyJoxy, 3,5-difluorophenoxy' 
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10 



15 



20 
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3- 4-difluorophenyU.5-difluoroben Z yloxy.4-difluoroniethoxybenzyloxy. 

2.3- dinuorophenoxy. 2,4-difluorophenoxy. 2.5-difluorophenoxv. 

3.5-dimethoxyphenoxy.3-dimethyIaminophenoxy,3.5-dimethyIphenoxv. 

3.4- dimethylphenoxy, 3,4-dimethylbenzyl. 3.4-dimethyIbenzyloxy. 

3.5- di m ethylbenzyloxy,2,2-dimethylpropoxy. 1 ,3-dioxan-2-yl. 
l,4-dioxan-2-yl, l,3-dioxoIan-2-y], ethoxy. 4-ethoxyphenoxy. 

4- ethylbenzyloxy. 3-ethylphenoxy, 4-ethylaminophenoxy, 

3- ethyl-5-methylphenoxy, fluoro, 4-fluoro-3-methy!benzyi. 

4- fluoro-3-methyl P henyl, 4-fl UO ro-3-methylbenzoyI, 4-fluorobenzyloxv. 

2- fluoro-3-me t hylphe„oxy, 3-nuoro-4-methylphenoxy. 3-fluorophenoxy. 

3- nuoro-2-nitrophenoxy,2-fluoro-3-trifluoromethylbenzyroxy, 

3- fluoro-5-trinuorometh y Jbenzyioxy.4-fluoro-2-trifluoromethylbenz yJ oxy. 

4- nuoro-3-trinuoromethylbenzyloxy,2-fluorophenoxy,4-naoro P henox y , 

2- fluoro-3-trifluoromethylphenoxy, 2-fluorobenzyloxy, 
4-fluorophenyIamino, 2-fluoro-4-trifluoromethylphenoxy, 
4-fluoropyrid-2-yloxy, 2-furyl, 3-furyl, heptafluoropropyl, 

l.l.l.SJ.S-hexafluoropropyl^-hydroxy-S^J-trifluoropropoxy, 

3- iodobenzyloxy, isobutyl, isobutylamino, isobutoxy, 3-isoxazolyl, 

4- isoxazoIyl, 5-isoxazolyl, isopropoxy, isopropyl, 4-isopropyIbenzyloxy, 

3- isopropylphenoxy, 4-isopropylphenoxy, isopropylthio, 

4- isopropyl-3-methylphenoxy, 3-isothiazoIyl, 4-isothiazolyl, 

5- isothiazolyl. 3-methoxybenzyl, 4-methoxycarbonylbutoxy, 
3-methoxycarbonylprop-2-enyloxy,4-methoxyphenyl, 

3- methoxyphenylamino, 4-methoxyphenylamino, 3-methylbenzyloxy, 

4- methylbenzyloxy, 3-methyiphenoxy, 3-methyI-4-methylthiophenoxy, 
4-methylphenoxy, 1-methylpropoxy, 2-methy]pyrid-5-yloxy, 
4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxy, 4-nitrophenoxy, 
3-nitrophenyl, 4-nitrophenylthio, 2-oxazoly], 4-oxazolyl, 5-oxazolyl, 
pentafluoroethyl, pentafluoroethylthio, 2,2,3,3.3-pentafluoropropyI, 
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1.1,3.3,3-pentafluoropropyl. l.I.2.2.3.pentafluoropropyl. phenoxy. 
phenylamino. I -phenylethoxy. phenylsulfonyl. 4-propanoylphenoxy. 
propoxy. 4-propyIphenoxy. 4-propoxyphenoxy. thiophen-3-yl. sac-butyl 
4-.ec-butylphenoxy.rer/ -butoxy, 3-terr -butylphenoxy. 4-, m -butylphenoxy. 
5 1,1,2,2-tetrafluoroethoxy. tetrahydrofuran-2-yl, 

2- (5,6,7,8-tetrahydronaphthyloxy), thiazol-2-yl, thiazol-4-yl, thiazol-5-yl. 
thiophen-2-yl, 23,5-trifluorobenzyloxy. 2,2.2-trifluoroethoxy. 
2,2,2-trifluoroethyl, 3,3,3-trifluoro-2-hydroxypropyl, trifluoromethoxy. 

3- trifluoromethoxybenzyioxy,4-trifluoromethoxybenzy]oxy, 

10 3-trifluoromethoxyphenoxy, 4-trifluoromethoxyphenoxy. trifluoromethyl. 
3-trifluoromethyIbenzyloxy. 4-trifluoromethylbenzyloxy, 
2,4-bis-trifluoromethylbenzyloxy, 1 , 1 -bis-trifluoromethyl- 1 -hydroxymethyl, 

3- trifluoromethylbenzy],3,5-bis-trifluoro me thylbenzyloxy, 

4- trifluoromethylphenoxy, 3-trifluoromethylphenoxy, 
15 3-trifluoromethylphenyl, 3-trifluoromethylthiobenzyloxy, 

4-trifluoromethylthiobenzyioxy, 2,3,4-trifluorophenoxy, 

2,3.4-trifluor 0 phenyl,2 1 3,5-trifluorophenoxy,3 ( 4,5-trimethylphenoxy, 
3-difluoromethoxyphenoxy,3-pentafluoroethylphenoxy, 

3-(l > l,2 1 2-tetranuoroethoxy)phenoxy,3-trifluoromethylthiophenoxy,and 
20 trifluoromethylthio: 

R 6 and R, , are independently selected from the group consisting of 
chloro, fluoro, hydrido, difluoromethoxy, trifluoromethyl, trifluoromethoxy, 
pentafluoroethyl, and 1,1,2,2-tetrafluoroethoxy; 

and R 12 are independently selected from the group consisting of 
2 5 hydrido, fluoro, and trifluoromethyl. 



17. The compound as recited in Claim 15 or a pharmaceutically acceptable 
salt thereof, wherein: 
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D,, D,. J,, J 2 and K, are each carbon with the proviso that at least one 
of D v D 4 , J 3 , J 4 and IC, is selected from the group consisting of O. S. and N. 
wherein D y D 4 , J,, J 4 and IC, are independently selected from the group 
consisting of C. N, O, S and covalent bond with the provisos that no more 
. 5 than_oneofD 3 ,D 4 ,J 3 ,J 4 and K, is a covalent bond, no more than one of D 3 , 
D 4 . J 3 . J 4 and IC, is O, no more than one of D 3 , D 4 . J 3 , J 4 and IC, is S. one of 
D 3 , D 4 , J 3< J 4 and IC, must be a covalent bond when two of D 3 . D 4 . J J 4 and 
IC, are O and S, and no more than four of D y D 4 . J 3 , J 4 and IC, are N: 

D,, D 2 , J,, J 2 and K, are selected from the group consisting of C, O, 
10 S, N and covalent bond with the provisos that D 3 . D 4 . J v J, and IC, are each 
carbon and at least one of D,, D,, J p h and K, is selected from the group 
consisting of O, S, and N wherein, when D,, D,, J,. J 2 and K, are selected 
from the group consisting of C, O, S, covalent bond, and N, no more than one 
of D,, D 2 , Jj, J 2 and K, is a covalent bond, no more than one of D,. a,, J J 2 
15 and Kj is O, no more than one of D,, D,, J p ^ and K, is S. one of D p D 2 , 
J,, J 2 and K, must be a covalent bond when two of D,, D 2 , J,, J 2 and K, 
O and S, and no more than four of D, , D,, J, , J 2 and K, are N; 

n is an integer selected from 1 and 2; 
X is oxy; 



^, are 
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R , is selected from the group consisting of haJoalkyI ; 

haloalkoxymethyl with the proviso that R, has a higher Cahn-Ingold-Prelog 

stereochemical system ranking than both R, and (CHR 3 ) n -N(A,Q wherein A 
is Formula (II) and Q is Formula (III); 




10 



R, 6 is hydrido; 

R 2 is selected from the group consisting of hydrido, aryl, alkyl, 
alkenyi, haloalkyl, and haloalkoxyalkyl with the proviso that R, has a lower 
Cahn-Ingold-Prelog system ranking than both R, and (CHR 3 ) n -N(A)Q; 

R 3 is selected from the group consisting of hydrido, aryl, alkyl, 
alkenyi, haloalkyl. and haloalkoxyalkyl with the provisos that (CHR 3 ) n - 
N(A)Q has a lower Cahn-Ingold-Prelog stereochemical system ranking than 
R, and a higher Cahn-Ingold-Prelog stereochemical system ranking than R,; 

Y is selected from the group consisting of a covalent single bond, oxy 
15 and C1-C2 alkylene; 

2 is a covalent single bond; 
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R 4 « *V R 9* and R i3 m independently selected from the group 
consisting of hydrido and halo: 

R 4* R v R 6' R 7' R io- R i p and R I2 are independently selected from the 
group consisting of hydrido, alkyl, halo, haloalkyl. haloalkoxy. aryh 
alkyithio. arylamino, aiylthio, aroyh aiylsulfonyh aryloxy. aralkoxy. 
heteroaiyloxy, alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy, 
cycloalkylalkanoyl, heteroaiyl, cycloaikyl, haloalkylthio. hydroxyhaioalkyl, 
heteroaralkoxy, heterocyclyloxy, aralkylaryL heteroaryloxyalkyl, 
heteroarylthio, and heteroaiylsulfonyl. 



18. The compound as recited in Claim 17 and pharmaceutically acceptable 
salts, wherein; 

15 n is the integer 1; 

X is oxy; 

R 16 is hydrido; 

R, is selected from the group consisting of trifluoromethyl U,2,2- 
tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 
2 0 chlorodifluoromethyl, and pentafluoroethyl with the proviso that R, has a 
higher Cahn-Ingold-Prelog stereochemical system ranking than both ^ and 
(CHR 3 ) n -N(A)Q wherein A is Formula (II) and Q is Formula (III); 
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94 — J4 
/ \ 
R 13 %2 

R 2 is selected from the group consisting of hydrido. methyl, ethyl, 
propyl, butyl, vinyl, phenyl, 4-trifluoromethylphehyl. 1,1,2,2- 
tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethvl. and 
2,2,3,3,3-pentafluoropropyl with the proviso that R, has a lower Cahn- 
Ingold-Prelog system ranking than both R, and (CHR 3 ) n -N(A)Q; 

R 3 is selected from the group consisting of hydrido, phenyl. 
4-trifluoromethylphenyl, methyl, ethyl, vinyl, trifluoromethyl, 
trifluoromethoxymethyl, difluoromethyl, chlorodifluoromethyl, and 
10 pentafluoroethyl with the provisos that (CHR 3 ) n -N(A)Q has a lower Cahn- 
Ingold-Prelog stereochemical system ranking than R, and a higher Cahn- 
Ingold-Prelog stereochemical system ranking than R^ 

Y is selected from the group consisting of a single covalent bond, 
methylene, ethylene, and oxy; 
15 Z is covalent single bond; 

R 4 , R 8 , R 9 , and R, 3 are independently selected from the group 
consisting of hydrido and fluoro; 
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R 5 ™* R, 0 « independently selected from the group consisting of 4- 
aminophenoxy, benzoyl, benzyl, benzyloxy. 5-br 0m o-2-fluorophenoxv 
4-bro mo -3-fluoro P henoxy, 4-br 0mo -2-nitrophenoxy. 3-bromobenzyloxv 
4-bromobenzyloxy. 4-bromophenoxy, 5-bro mop yrid-2-vloxy. 
5 4-butoxyphenoxy, chloro, 3-chlorobenzyl, 2-chlorophenoxy. 

4-chlorophenoxy. 4-chlor 0 -3-ethylphenoxy, 3-chloro-4-fluorobenzyl 

3- chloro^-fluorophenyl, 3-chlor 0 -2-fluorobenzy.oxy, 3-chlorobenzy.oxy 

4- chlorobenzyloxy, 4^hloro-3-me«h y lphenox y , 2-chloro^-fluorophenoxy 
4-chlor 0 -2-fluorophenoxy, 4-chlorophenoxy, 3-ch.oro-4-ethylphenoxy 

10 3-chloro-4- me thyl P henoxy, 3-chloro-t-fluorophenoxy. 

4-chloro-3-fluorophenoxy. 4-chloropheny,amino, 5-chloropyrid-l-yloxy 
2-cyanopyrid-3-yloxy, 4-cyanophenoxy, cyclobutoxy. cyclobutyl 
cyclohexoxy, cyclohexylmethoxy, cyclopentoxy. cyclopentyl 
cyclopentylcarbonyj, cyclopropy,, cyclopropy.methoxy. cyc.opropoxy 

15 2,3-dichlorophenoxy, 2,4-dichlorophenoxy, 2.4-dichlorophenyl 
3,5-dichlorophenyl. 3,5-dichlorobenzyl, 3,4-dichIorophenoxy 
3,4-difluorophenoxy, 2,3-difluorobenzyloxy, 2,4-difluorobenzyloxy 

3.4- difluorobenzyloxy, 2,5-difluorobenzyloxy, 3.5-difluorophenoxy 
S.^ifluorophenyl, 3.5-difluorobenzyloxy, 4-difluoromethoxybenzy.oxy 

20 2 ' 3 -d'fluorophenoxy,2.4-difluor 0p henoxy,2.5-difluorophenoxy 

3.5- di m ethoxyphenoxy, 3-dimethylaaunophenoxy, 3,5-dimethylphenoxy 
3/Wnnethylphenoxy, 3.4-dimethylbenzyl, 3,4-dimethylbenzyJoxy 
3,5-d lme thylbenzyloxy, 2,2-dimethyIpropoxy, l,3-dioxan-2-yl 
1.4-dioxan-2-yl, l,3-dioxolan-2-yl, ethoxy, 4-ethoxyphenoxy 

25 ^ethylbenzyloxy^-ethylphenoxy^-ethyiaminophenoxy, 

3- ethyl-S-methylphenoxy, fluoro, 4-fluoro-3- m ethyIbenzyI 

4- fluoro-3- met hyIphenyl, 4- flu oro-3- me thylbenzoyi, 4-fluorobenzyloxy 

2- fluoro-3- m ethylphenoxy, 3-fl UO ro^ m ethyIphenox y , 3-fluorophenoxy 

3- fluoro-2-nitrophenoxy, 2-fluo r o-3-trifluoro m ethylbe nZ yl OX y 
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20 



25 



30 



3- f]uoro-5-trifluoromethyibenzyloxy.4-nuoro-2-trinuoromethylben 2 vloxy. 

4- fluoro-3-.rifluoro m ethy!ben 2 yloxy.2-f]uorophenoxy.4-nuorophenoxy. 

2- fluoro-3-trifluoromethy]phenoxy. 2-nuorobenzyloxy. 
4-fluorophenylamino. 2-fluoro-4-irinuoromethylphenoxy. 

> 4-fluoropyrid-2-vloxy 1 2-furyl. 3-furyl. heptafluoropropyl. 

1.1.1.3.3.3-hexafluoropropyl. 2-hydroxy-3.3.3-irifluoropropoxy. 

3- iodobenzyloxy. isobutyl. isobutylamino. isobutoxy. 3-isoxazoIyl. 

4- isoxazolyl, 5-isoxazoIyi. isopropoxy, isopropyl. 4-isopropylbenzyloxy, 

3- isopropyIphenoxy. 4-isopropylphenoxy. isopropylthio, 

4- isopropyI-3- m ethyIphenoxy, 3-isothiazolyi. 4-isothiazolyl. 

5- isothiazolyl. 3-methoxybenzyl. 4-methoxycarbonylbutoxy. 
3-niethoxycarbonyl P rop-2-enyloxy.4- m ethoxyphenyl, 

3- methoxyphenyiamino. 4-methoxyphenylamino. 3-methylbenzyloxy. 

4- m ethyIbenzyloxy,3- m ethylphenoxy.3-methyI-4-methylthiophenoxy. 
4-methyIphenoxy. l-methylpropoxy. 2-methylpyrid-5-yloxy. 
4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxy. 4- n itro P henoxy, 
3-nitrophenyl, 4-nitrophenylthio. 2-oxazolyl. 4-oxazoIyl. 5-oxazoJyl, 
pentafluoroethyl, pentafluoroethylthio. 2.2,3.3.3-pentafluoropropyl, 
1,1,3.3.3-pentafluoropropyl, 1 . 1 .2.2.3-pentafluoropropyI. phenoxy, 
phenylamino, 1-phenylethoxy, phenylsuifonyl, 4-propanoylphenoxy, 
propoxy, 4-propylphenoxy, 4-propoxyphenoxy. thiophen-3-yl. sec-butyl, 
^ec-butylphenoxy.rm -butoxy, 3-tert -butylphenoxy, 4-tert -butylphenoxy, 
1 , 1,2,2-tetrafluoroethoxy, tetrahydrofuran-2-yl, 

2- (5,6.7,8-tetrahydronaphthyloxy), thiazol-2-yl, thiazoi-4-yI. thiazol-5-yl, 
thiophen-2-yl, 2,3,5-trifluorobenzyloxy, 2.2.2-trifluoroethoxy, 
2,2,2-trifluoroethyl, 3,3,3-trinuoro-2-hydroxypropyi, trifluoromethoxy, ' 

3- trifluoromethoxybenzyloxy, 4-trifluoromethoxybenzyloxy. 
3-trifluoromethoxyphenoxy. 4-trinuoromethoxyphenoxy. trifluoromethyl, 
3-trifluoromethylbenzyloxy. 4-trifluoromethylbenzyloxy. 

2,4-bis-trifluoromethylbenzyloxy,l,l.bis-trifluoromethyl-l-hydroxymethyl, 
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3- irifluoro m ethyiben Z yl.3.5-b I s- t nfluorome.hylbenzvIoxv. 

4- t rinuoro m ethylphenox y .3-tnfluoromethyIphenoxv. 

3- trinuoromethylphenyl. 3-trifluoromethykh,obenzvloxN . 

4- trinuoromethyl t hioben 2 yIoxy.2.3.4-trifluorophenoxv 

5 2.3.4-trifluorophenyl. 2.3.5-trifluorophenoxy. 3.4.5-tnmethvlphenoxv 
^.fluoromethoxyphenoxy^-pentafluoroethylphenoxy. 

3-n.l : 2.2- t e« rafl uoroethoxy)phc„oxy. 3-trifluoromethylthiopheno.xv. and 
tnfluorornethylthio; 

R 6 and R, , are independently selected from the group consisting of 
10 chloro. fluoro. hydrido, pentafluoroethyl. 1 . 1 .2.2-tetrafluoroethoxy. 
trifluoromethyl. and trifluoromethoxy; 

Rv and R, 2 are independently selected from the group consisting of 
hydrido. fluoro, and trifluoromethyl. 



15 



19. The compound as recited in Claim 1 8 or a pharmaceutically acceptable 
salt thereof, wherein; 



n is the integer 1 ; 
20 X is oxy; 

R, is selected from the group consisting of trifluoromethyl. 1.1.2.2- 
tetrailuoroethoxymethyl, tnfluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyl, and pentafluoroethyl with the proviso that R ( has a 
higher Cahn-lngold-Prelog stereochemtcal system ranking than both R, and 
25 (CHR 3V N(A)Q wherein A is Formula (II, and Q is Formula (III); 
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(id 



R, 6 is hydrido; 




R 13 R12 



R 2 is selected from the group consisting of hydrido. methyl, ethyl, 
phenyl, 4-trifluoromethylphenyl. trifluoromethoxymethyl, 
5 I.l,2,2-tetrafluoroethoxymethyl. difluoromethyl. and 2.2.3.3.3- 

pentafluoropropyl with the proviso that R, has a lower Cahn-Ingold-Prelog 
system ranking than both R, and (CHR ) n -N(A)Q; 

R 3 is selected from the group consisting of hydrido, phenyl, 
4-trifluoromethylphenyl, methyl, trifluoromethyl, difluoromethyl, and 
10 chlorodifluoromethyl with the provisos that (CHR 3 ) n -N(A)Q has a lower 
Cahn-Ingold-Prelog stereochemical system ranking than R, and a higher 

Cahn-Ingold-Prelog stereochemical system ranking than R^ 
Y is methylene; 
Z is covalent single bond; 

R 4 , R 8 , R 9 , and R |3 are independently selected from the group 
consisting of hydrido and fluoro; 
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R 5 "d R |0 are independently selected from the group consisting of 
benzy.oxy. 5-bro m o-2-fluoro P henoxy. 4-b r omo-3-fluorophenoxy 
3-bromoben Z yioxy.4-bromo P henoxy.4-butoxy P he n oxv. 

3- chlorobenzyloxy. 2-chlorophenoxy. 4-chloro-3-ethylphenoxy. 

4- ch]oro-3-methylphenoxy,2-chloro-4-fluorophenoxy. 

4-chloro-2-fluorophen 0 xy.4-chiorophenoxy.3-chIoro-4-ethylphe„oxy 

3- ch]oro-4-methylphenoxy,3-chioro-4-nuorophenoxy, 

4- chloro-3-nu 0 rophenoxy. 4<hJorophenylamino. 5-chloropyrid- 3-vIoxy 
cyclobutoxy, cyclobutyl, cyclohexylmethoxy. cyclopentoxy. cvclopentvl 
cyciopentylcarbonyl. cyclopropylmethoxy. 2.3-dichIorophenoxy 

2.4- dichlorophenoxy, 2,4-dichlorophenyl. 3.5-dichiorophenyl 

3.5- dichIorobenzyJ. 3,4-dichlorophenoxy. 3.4-difluorophenoxy 

2.3- difluorobenzyloxy, 3,5-difluorobenzyioxy. diflu 0rom ethoxy 
3,5-difluorophenoxy. 3.4-difluorophenyi. 2.3-difluorophenoxy 

2.4- difluorophenoxy, 2.5-diHuorophenoxy. 3.5-dimethoxyphenoxy 

3-d im e t hyIa mi „ophenoxy,3,4-d im ethyIbenzy.oxy.3.5-di m e t hy,benzyioxy 

3.5- dtmethyIphenoxy, 3,4-dimethylphenoxy. U-dioxolan-.-y, 
3-ethylbenzyloxy. 3-ethyiphenoxy. 4-ethyIaminophenoxy. 
3-ethy,-5- m ethyI P henoxy. 4-Huoro-3- m ethy.benzyi. 4-fluorobenzvIoxy 

3 - fluo ^2-nitrophenoxy,2-fluoro-3-trifluoromethylbenz y loxy 

3- fluor 0 - 5 -tri fl u 0 ro me thylbenzylox y< 2-fluorophenoxy. 4-fluorophenoxy 
2-fluoro-3-trifluorom e thylphen 0 xy. 2-fluorobenzyloxy 

4- fluorophenylan.ino, 2-flu 0r o-4-trin U oromethyIph e „oxy, 2-fury,, 3-fury, 
25 heptafluoropropyl, 1.1,1,3,3,3-hexafluoropropyl, 

2- hydroxy-3.3,3-.ri fl uor 0 propoxy, isobutoxy, isobutyi. 3-isoxazolyl 
4-soxazolyl. 5-isoxazolyl. isopropoxy, 3-isopropylbenzyJoxy, 

3- isopropylphenoxy, isopropylthio. 4-i SO propyl-3- m ethylphenoxy 
3- 1SO thiazolyI, 4-isothiazolyl, 5-isothiazolyI, 3-methoxybenzyl 



15 2, 
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4-methoxyphenylamino. 3-methylbenzyloxy. 4-methylbenxyloxy. 

3- methylphenoxy. 3-methyl-4-methylthiophcnoxy. 4-methyJphenoxv. 

1- methylpropoxy. 2-methylpyrid-5-yioxy. 4-methylthiophenoxv. 

2- naphthyloxy. 2-nitrophenoxy. 4-nitrophenoxy. S-nitrophenyl.^-oxazolvl. 

4- oxazoly], 5-oxazolyl. pentafluoroethyl. pentafluoroethylthio. 2.2.3.3 3- 
pentafluoropropyl. 1 . 1 .3.3.3-pentafluoropropyl. 1.1.2.2.3-pemafluoropropvl. 
phenoxy, phenylamino, 1 -phenylethoxy . 4-propylphenoxy, 
4-propoxyphenoxy. thiophen-3-yl.tert -butoxy, 3-tert -butylphenoxy. 
4-tert -butylphenoxy, 1.1.2,2-tetrafluoroethoxy, tetrahydrofuran-2-yl. 

2- (5,6J.8-tetrahydrona P hthyloxy). thiazol-2-yl, thiazoi-4-yl, thiazol-5-yI 
thiophen-2-yl. 2.2.2-trifluoroethoxy, 2.2.2-trifluoroethyl. 
3,3.3-trifluoro-2-hydroxypropyI. trifluoromethoxy. 

3- trifluoromethoxybenzyloxy, 4-trifluoromethoxybenzyIoxy, 

^trifluoromethoxyphenoxy^-trifluoromethoxyphenoxy.trinuoromethyl, 
3-trifluoromethyIben Z yloxy,l.l-bis-trifluoromethyl-I-hydroxymethyl. 

3- trifluoromethylbenzyl. 3,5-bis-trifluoromethylbenzyloxy, 

4- trifl U oro m ethylphenoxy,3-trifluoromcthylphenox y) 

3-trinuoro m ethyl P henyl.2 > 3,4-trifluorophenoxy.2.3.5-trifluorophenoxy, 
3,4,5-trimethylphenoxy.3-difluoromethoxyphenoxy, 

3-pentafluoroethylphenoxy,3-(l.l,2.2-tetranuoroethoxy)phenoxy. 
3-trifluoromethylthiophenoxy, 3-trifluoromethylthiobenzyloxy, and 
trifluoromethylthio; 

R 6 and R, , are independently selected from the group consisting of 

chloro,fluoro,hydrido. pentafluoroethyl, 1,1,2.2-tetrafluoroethoxy. and 
25 trifluoromethyl; 

R 7 and R ]2 are independently selected from the group consisting of 
hydrido, fluoro, and trifluoromethyl. 



15 
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20. The compound as recited in Claim 17 or a pharmaceutical Iv acceptable 
salt, wherein: 

D,, D,, Jp J 2 and K, are each carbon: 

D v D 4 . J 3 , J 4 and K, are independently selected from the group 
5 consisting of C. N. O, S and covalent bond with the provisos that no more 
than one of D 3 . D 4 . i y J 4 and K, is a covalent bond, no more than one of D 3 . 
D 4 , J 3 . J 4 and It, is O, no more than one of D ? . D,. J 3 , J 4 and K, is S. one of 
D 3' D -r J .v J 4 *2 must bt a covalent bond when two of D v D 4 . J,. J 4 and 
K, are O and S, no more than four of D3. D 4 , J,. J 4 and K, are N. and one of 
10 D 3 , D 4 , J 3 , J 4 and K 2 is selected from the group consisting of O. S. and N: 

n is the integer 1; 
X is oxy; 

R, 6 is hydrido; 

15 R, is haloalkyl with the proviso that R, has a higher Cahn-Ingold- 

Prelog stereochemical system ranking than both R 2 and (CHR 3 ) n -N(A)Q 
wherein A is Formula (II) and Q is Formula (III); 
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II I \ / D3 = J 3 

*S y ^ — ^ / 



.2 



D 4 J4 

(ID / \ (HI) 



R 



13 Rl2 



R, is selected from the group consisting of hydride, alkyl. aryl. 
haloalkyl, and haloalkoxy with the proviso that R 2 has a lower Cahn-Ingold- 
Prelog system ranking than both R, and (CHR 3 ) n -N(A)Q: 
5 R 3 is selected from the group consisting of hydrido. alkyl, and 

haloalkyl with the provisos that (CHR 3 ) n -N(A)Q has a lower Cahn-lngold- 
Prelog stereochemical system ranking than R, and a higher Cahn-Ingold- 
Prelog stereochemical system ranking than R,: 

YisaCl-C2alkylene; 
10 Z is covalent single bond; 

R, 4 is hydrido; 

R 4 . R 8 , Rp, and R, 3 are independently selected from the group 
consisting of hydrido and halo; 

R 5 , R 6 , TLj, R I0 , R, v and R ]2 are independently selected from the 
15 group consisting of hydrido, alkyl, halo, haloalkyl, haloalkoxy, aryl, 
alkylthio, arylamino, arylthio, aroyl, arylsulfonyl, aryloxy, aralkoxy, 
heteroaryloxy, alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy. 
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cycloalkylalkanoyl. heteroaiyl. cycloalky!. haloalkylthio. hydroxyhaloalkyl. 
heteroaralkoxy. and heteroaryloxyalkyl. 



5 21. The compound as recited in Claim 17 or a pharmaceuticals acceptable 
salt, wherein; 

D 3' D 4* J 3' J 4 and ^2 316 eacn ca rbon: 

D p D 2* J v J 2 md K \ a"* independently selected from the group 
consisting of C. N, O, S and covalent bond with the provisos that no more 
10 than one of D,, D,. J,, J, and K, is a covalent bond, no more than one of D,. 
D r J p J, and K, is O. no more than one of D, . D,. J , . J, and K, is S. one of 
D r D 2 . J p J 2 and K, must be a covalent bond when two of D,. D.,. J,. J, and 
K, are O and S. no more than four of D, . D,. J,. J, and K, are N. and one of 
D, , D,, J, , J 2 and K, is selected from the group consisting of O. S. and N: 



15 



nis the integer 1; 
X is oxy; 

R, 6 is hydrido; 

R, is haloalkyl with the proviso that R , has a higher Cahn-Ingold- 
2 0 Prelog stereochemical system ranking than both and (CHR 3 ) B -N( A)Q 
wherein A is Formula (II) and Q is Formula (III); 



WO 00/18724 



PCT/US99/22120 



274 



r 

R 5\ / R 7 R9 RlO 
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(II) / \ (HI) 

\ R 13 Rl2 

R 2 is selected from the group consisting of hydrido, alkyl. aryl. 
haloalkyl. and haloalkoxy with the proviso that R, has a lower Cahn-lngold- 
Prelog system ranking than both R, and (CHR 3 ) n -N(A)Q; 
b R 3 is selected from the group consisting of hydrido. alkyl. and 

haloalkyl with the provisos that (CHR 3 ) n -N(A)Q has a lower Cahn-Ingold- 
Prelog stereochemical system ranking than R, and a higher Cahn-Ingold- 
Prelog stereochemical system ranking than R 7 ; 

YisaCl-C2 alkylene: 
10 Z is covalent single bond: 

R, 4 is hydrido; 

R 4 < R 8 , Rg. and R, 3 are independently selected from the group 
consisting of hydrido and halo; 



15 



R 5 . R 6 , R 7 , R, 0 , R, , , and R, 2 are independently selected from the 
group consisting of hydrido, alkyl, halo, haloalkyl, haloalkoxy. aryl. 
alkylthio, arylatnino, arylthio. aroyl. arylsulfonyl, aryloxy, aralkoxy, 
heteroaryloxy, alkoxy, aralkyl. cycloalkoxy. cycloalkylalkoxy. 
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******* Ion* c y c,oa M . ha , 0>lkyllhio . hvdroxvh 
heteroaralkoxy. and heteroaryloxyaikyl. 

22. The compound as recited in any one of Claims 20 or 2 1 or a 
5 pharmaceutical^ acceptable salt thereof, wherein; 

- - - . . n is the integer 1 ; 
X is oxy; 

R, is selected from the group consisting of trifluoromethyl and 
10 pentafluoroethyl; 

R, 6 is hydrido; 
Rj is hydrido; 

R 3 is selected from the group consisting of hydrido. 
methyl, trifluoromethyl, and difluoromethyl; 
15 Y is methylene; 

Z is a covalent single bond: 

R 4 - Rg- R9. ^d R I3 are independently selected from the group 
consisting of hydrido and fluoro; 

R 5 is selected from the group consisting of 5-bromo-2-fluorophenoxy 

dtfluoromethoxyphenoxy, 3,5-dimethylphenoxy, 3.4-dimethy, P henoxy 

3- ethylphenoxy,3-ethy,-5-methy,phe„oxy,4-fl 

4- fluorophenoxy, 3-isopropylphenoxy, 3-methylphenoxy 3- 
pentafluoroethylphenoxy, 3-tert -butylphenoxy, 3-(l,l 2 7. 

25 t etrafluoroethoxy)phenoxy, 2-(5,6.7.8-tetrahydronaphthyloxy) 

3-tnfluoromethoxybenzyloxy.3-trifluoromethoxyphenoxy, 
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3-trifluoromethyIbenzyloxy. and 3-irifluoromethylthiophenoxy: 

R, 0 «s selected from the group consisting of cyclopentyl. 1 .1.2.2- 
tetrafluoroethoxy. 2-furyl, i.i-bis-trifluoromethvl-.-hvdroxvmethvl. isobutyl 
.sopropoxy, pentafluoroethyl, trifluoromethoxy. trifluoromethyl. and 
5 trifluoromethylthio: 

R 6 and R, , are independently selected from the group consist.ng of 
fluoro and hydrido: 



10 



R 7 and R J2 are independently selected from the 
hydrido and fluoro. 

23. A compound having the formula: 



group consistins of 




R 13 Rl2 
or a pharmaceuticaily acceptable salt thereof, wherein: 

n is an integer selected from 1 and 2; 
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R, is selected from the group consisting of haloalkvl and 
haloalkoxyaikyl: 

R |6 is hydrido; 
R 2 is hydrido; 
R 3 is hydrido; 



10 



20 



25 



R„. R 8 . R 9 , and R, 3 are independently selected feorr. the g roup 
consisting of hydrido and halo; 

"V "V R 7 . R, 0 , R„, and R, 2 m independently selected from the 
gtoop consisting of perhaJoaryioxy. N.aryhN.aikyla^o 

nltoxycarho„yU| te x y . aitaycanhony,,,^,^. , » 

-ta-rt N^arylcarboxamidoalkoxy, cyCoahtyicaahonyi. LJ oxy 

. arytaano, ^ ^ ^ ^ 

ho^oxy, atoxy, anlfcy,. cyc^Koxy. cydoaikyWta, 
***** ^xyhhio, h y d,ox y ha,„ a |lc y , 

™oxy, he,etoayy,oxy a , ky , " 

heteroarylthio. and heteroaryisulfonyl. 
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24. The compound . rooded in Cum 23 or a phr^ceuricaNv accept 
salt thereof wherein: 



5 n is the integer I; 

R J6 is hydrido: 

R, is selected from the group consisting of trifluoromethyi. 1.1.2.2. 
tetrafiuoroethoxymethyl. trifluoromethoxymethyl. difluoromethy, 
chlorodifluoromethyl. and pentafluoroethyl; 
10 R 2 is hydrido: 

R 3 is hydrido: 

V is seieced f,o m ,hc group C o nsisIing of and 

Z ,s is sdeced from ,he group C onsi s ,i„ 8 of ^ J 
methylene; 

R 4 - R 8 > R 9 ' R, 3 are independently selected from the group 
consisting of hydrido and fluoro; 

R 5 and R, 0 are independently selected from the group consisting of 
4-aminophenoxy. benzoyl, benzyl, benzyloxy. 5-bromo-2- fl uoro P henoxy 

20 rrT fluorophe ™^ 

4-bromobenzyloxy, 4-bromophenoxy, 5-bromo P yrid-2-yloxy 
4-butoxyphenoxy, chloro. 3-chlorobenzyl, 2-chlorophenoxy ' 
4-chlorophenoxy, 4-chloro-3-ethylphenoxy, 3-chloro-4-nuorobenzyl 
3-chl oro ^ fluorophenyl 3-chloro-2-fluorobe„zyloxy. 3-chlorobenzy'loxy 
4^1or 0 ben^ 

^-fluo^^ 

3-chloro-4- m ethy]phenoxy.3-chloro-4-fluoro P henoxy, 
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^h,o,o.3.n U oroph e „„x y .4. chlorophe „ vlam , no 5 . ch]oropw|d ,_ vioxv 

2 " ya " OPynd - 3 ' yl0 ^ 4 -^°P^y.cyc 1 obu,oxy.cvc 1 „ tayl ' " 
cvclobexoxy. cvclohexytoahoxy. cydopemoxy. cydopcmy, 

M cyc,„ propylmelhoxy . cyc|0 

-^^.chtorophcnoxy^^dichtaphenoxy^^^chiorophany, ' 
3 J-d,chlorophenyl. 3,5K!ichlorobe„ 2 yl. 3.4.dichlorophenoxy 
3.4-d.fluoroph^oxy. 2.3-d fflu „ rol)e „ 2 y loxy . 2 . 4 ^n U o ro be„ z y,„ xy 
.4^ uorobeiKy , oxy , 2,5^ n „ orobenzylMy . 3 .5.d iflu o rop h t „ox y ' 
3 4, ifl hrayl , 3, 5 . dinuorote „ zy , My 4 . difluoron]e • 

-.3^,n u „ ro p h e„„ xy . 2,4-d,„uo,o P be„o xy ,2 .5 -din„„ rophenoxy 

. -d, mc ,h ylphe „„ xy . 3.4-d imMhylb<in2yl . 3 .4- dimeIhylben2y| 
3.5-d, n ,e I h y ,be„ 2y ,„ xy , 2*di„,e,h ylpropoxy . , . 3 . dioxa „., 
l.«oxan-2- yl . ..3-diox„, M . 2 . y , eUlMy . 4<th oxyp te „ox y ' 
4-.h y lbe„z yl „ xy . 3-e,h y l p h ra o xy . ^chy^nophenoxy 

3- ed, yl .5- methylphcnoxyi m „ 0 4- nu „ ro . 3 . melhyIben2y , 

4- flu„ ro -3- mnhy , phe „ yU . nuoro .3. meIhylbMzoyi 4 n 

2- fluoro-3-meth y lphenox y , S-fluoro^meth^jjhenojty 

3- lluorophenox y ,3-nuc,ro-2.„i,rophenoxy 

2*o ro 3- ttin u„ r o methylbeKy , oxy , 3. fluoro . 5 . irinuoromei 

4W 2.,n flu „ romethylbe „ zytey .4-fluo^n™^ ' 
2-fl U o ro p hsn<)xy ,4. nuorophe „ oxyi 2^3-Hn™^;, " 

w ^ yioxy, 2-fuiyl, 3-furyI, heptafluoropropyl I 1 1 3 3 3 
bexa„„o ropropyl , 2.h y d ro x y .3.3.3. t H nnoropropoxy , 3 ,od„ ben2ytay " 
-MA isobd.^0. iso b uld x y . 3,^,. 4- iMM2olyl . 5 Ll, y , 
TO, ,sop ropy , 4, S op ropylbdn2ytoxy . 3 , sop[op °* 
-aoprop ylphOTOXy , isopropykhio 4. iS o propyl .3. m e, hylphMMy 
3-»d, ia2dlyl , 4-isod,^,, 3 , SMhia20lyl , 3- m ed,ox yben2yl ' 
^»y^nylb«oxy,3- n c«hoxycarb 0 „y lprop . 2<nyl ' 



WO 00/18724 



PCT/US99/22I20 



280 



20 3 



25 



4-methoxvpheny,. 3- m ethoxyphe„yla m ino. 4-methoxvphenvlamino 
3-methylbenzyloxy. 4-methy.benzyloxy. 3-methvIphenoxy ' 
3-methyl-4- m ethylthiophenox yi 4- m ethylphenoxy. . -methv.propoxv 
2-methyI P yrid-5-yloxy, 4-methvhhiophenoxv. 2-na P hthyloxv ' 
2-n.trophenoxy. 4-nitrophenoxy. 3-ni,rophenyl. 4-nitrophenv'lthio r. 
oxazoly.. 4-oxazo,y,. 5-oxazoIyl, pentafluoroethy.. pentafluoroethyhhio 
2,2.3.3,3-pentafluoropropyI, 1,1.3,3.3-pentafluoropropyi; 
K1.2,2.3- P ent a fluoropropyI.phenoxy, P henyla m ino. I -phenvlethoxy 
phenylsu,fony«, 4-p r0 pa„oy,phenoxy. propoxy. 4-propy,p h e„oxy 
4-propoxy P henoxy, thiophen-3-yl, « c . butyl . 4-^-butvI P henoxy 
ten -butoxy. 3-tert -butylphenoxy, 4-ten -butylphenoxy, 
1 , 1,2.2-tetrafluoroethoxy, tetrahydrofuran-2-yl, 

2- (5.6,7,8-te,rahydrona P hthy lo xy). thiazol-2-yl. thiazol-4-y,, thiazoJ-5-yl 
th.o P hen-2-y,, 2,3,5-trifluorobenzyloxy. 2.2.2-trifluoroethoxy 
^-triflucoethyl. 3,3,3-tri fl uoro-2-hydroxyp ro py,. trifluoro.ethoxy 
'-tr.fluoromethoxybenzyloxy^-trifluoromethoxybenzvloxy 

3- tnfluoro^hoxyphenoxy. 4-trifluoro.nethoxyphenoxy. ^ 3 
tnfluoromethylbenzyloxy, 4-trifluoromethvIbenzyloxy 
2,4-bis- tri fl U0r0methylben2 ^ 

3- tnfluoromethylbenzyl, 3.5-bis-trifluoromethvlbenzyloxy 

4- tnfluoro m ethylphenoxy,3-trifluoromethyl P henoxy 

3- trifluoromethylphenyl,3-trifluo rom ethylthiobenzyIoxy 

4- trifluord m ethylthiobenzyloxy,2,3,4- t rinuorophenoxy 
2,3,4-tnfluoropheny,, 2,3.5-trifluorophenoxy, 3,4.5-tn m ethyJphenoxy 
3-d.fluoromethoxyphenoxy, 3-pentafluoroethylphenoxy 



15 2.2.2 
3 
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K 6 and R, , are independently selected from the group consisting of 

tnfluoromethyl. and trifliioromethoxy: 

R 7 and R, 2 are independently selected from the group consisting of 
hydrido. fluoro. and trifluoromethvl. 



~X The compound as recited n Claim ?4 or a nh-„™, 

oiui_^ or a pharmaceutica y acceptable 
salt thereof, wherein- ^ceptaoie 



10 



n is the integer 1 ; 

R, » seteced fern , he group com , sl|n „ of 

•m-m** ch 1(TOiinuon)me% ,. and 

R 16 is hydrido; 
15 R, is hydrido; 

R 3 is hydrido; 

Y is methylene; 
Ziscovalent single bond; 

*4- R 8 . R 9 . and R n are independently selected from the group 
20 consisting of hydrido and fluoro; 

*5 and R, 0 are independently selected from the group consisting of 
benzyloxy, 5- b romo-2- fl uorophenoxy. 4-oromo-3-fluorophenoxy 
iTo h en2yi ° Xy ' * br0m ° Phen ~ 3-chlorohen 2y | OX y 
2-chloro-4-nuoro P heno X y, 4-chloro- 2 -fluoro P henoxy. 4-chlo 1 hen0 xy 
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3-chloro-4-ethylphenoxy.3-chIoro-4-n 1 ethylphenoxy. 

3- chloro-4-nuorophenoxy.4-chloro-3-nuorophenoxy 

4- chlorophenylamino. 5-ch,o ropyrid - 3 . yioxy . cyc|obwoxy 

C ^^-hoxy.cyc,ope„ t oxy ; cyc,o^ " 

5 C y^propy Im eth 0 xy.2.3-dichlorophenoxy.2.4-dich IO rophenoxy 
2.4-dichlorophenyl. 3.5-dichIorophenyl, 3.5-dichloroben 2 yl 

3.4- dichlorophenoxy. 3.4-difluorophenoxy. 2.3-difluorobenzvloxy " 

3.5- d.fluorobenzyloxy. difluoromethoxy. 3.5-difluorophenoxy 
3,4-difluorophenyl, 2.3-difluorophenoxy. 2.4-dinuorophenoxy 

> 2.5 d ifluorophenoxy> 3 , 5 . dimethoxyphenoxy 3 -di met hy,a m inop h enoxy 
.4-d imet hy Ib e„zy,ox., 3.5-d, m e th y,be„zy,oxy, 3. 5 -di met hy, ph enoxy ' 
3.4-d.methylphenoxy. 1.3-dioxolan-2-yl. 3-e.hyIbenzyIoxy 

3- e t hyiphenoxy, 4-ethyIa mi no P he„oxy, 3-ethyl-5- m ethylphenoxy 

4- fluo ro -3- m e th y,be„zyi, 4-fl uor obenzy,oxy. 2-nuo r o-3- m ethy lph enoxy 
3-nuoro-4- meth y,p h enoxy. 3-fluoro P henoxy. 3-fluoro-2-n itr op h enoxy 

; -fluo r ophe„oxy, 4-fl uoroph enoxy, ^uoro^crifluoro.ethy.pbenoxy 
--fluorob^ 

2-fu t yJ.3-fu ty ,. h ep tafluoropropyU>U 3 33 . hexaf] 

2- hydroxy-3,3.3- tr i flu o r o pr opoxy, isobu.oxy, isobuty.. 3 . lsoxazo]yl 
4-.soxa.oly,. 5-isoxazoIy,, isopropoxy. 3-i S opropy,benzyloxy ' 

3- sopropylphenoxy. isopropylthio. 4-iso P ropy,-3- m ethy,phenoxy 

3- sothiazoiy,, 4-isothiazolyl. 5-isothiazoly,. 3-methoxybenzyi 

4- methoxyphenyJanuno. 3- m ethy,benzy,oxy, 4- m ethylbenxyloxy 
- m e t hy. phenoxy , 3- m ethy,-4- m e t hy, th io ph enox y) 4- me thyi ph enoxy 

1- methylpropoxy. 2- m ethy,py ri d-5-y,oxy, 4- m ethy,thio P henoxy 

2- nap ht hy,oxy ( 2-„i tr0 p h e„oxy, 4-nitrophenoxy, 3-ni.opheny,. 2-oxazo.y, 
4-oxazolyl. 5-oxazoly,, pentafluoroethyl, pentafluoroethy.chio, 
2,2J,3,3- P entafluoropropy|,l,i,3,3, 3 . pentafluoropropyl 
M^^-pemafluoropropyl. phenoxy, pheny^ino. 1 -phenylethoxy 
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4-prop yl p„ e „„x y . 4.p r opox y p he „ oxy . , hiophen . 3 . v ,. En .„ moxy 
3-, OT -buwp^. 4 , e „ ,,.2.U^ nmroca ,o K 
•aetata** 2.( 5 .6.7. 8 .,e, ra hvdro M p h , hyloxv , , hia20 „. v , ' 
■tauoM-yl. xtazol-S-yl ,hiopb e „.2- yl . 2.2.2Hri nu<)roell , oxy 
5 2.2.2- Binuo roe,h yl . 3.2. 3 . tri n U o ro . 2 - MTOypropy , 

3- m fluoromethox y be„z ytoxy . 4-,rin U o rome , h „ xyben2yloxy 
^n~„x ypta ,ox y ,3-« nw)n)meIt , ox yphenoxy ., riflll 

•.nn„ oromethylbenzyloxy i,- W , tr ,„ uorom£lhy ,, mei y ' 

S-nnaomme^benzj.,. 3.5. Ws . 1 nnuo roraet b y lbe„z y ,ox y 
30 4 -""l"«on,=,h y lphe n „x y ,3. lri fl„„ romethy , phenoxy 

3,4.5*med, y l p h M „x y , 3*™^,^ 

3-pe I „afluo ro e I h y I p h e „„x y .3. (l .,. 2 .,. Ktraniloroe , ho) , y 
3 ; ™ uot „ meIhykhiophe „ oxy 3 . tri „ uororaeIhy|thioten2v|oxv ' 
15 tnfluoromethylthio; * * 

* 6 and R, , axe independently selected f rom the group consisting of 

R 7 and R, 2 are independently seiected from the group consisting of 
2 0 hydrido, fiuoro, and trifluoromethyl. 



25 



n is the integer I; 
R, 6 is hydrido; 

R, is haJoaJkyl; 
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R-> is is hydrido; 

R ? is is hydrido; 

Y is methylene; 

Z is a covalent single bond; 

R 4 , R 8 , R 9 , and R J3 are independently selected from the group 
consisting of hydrido and halo; 

R 5' R 6' R 7* R 10' R i r and R i2 m inde pendently selected from the 
group consisting of perhaloaryloxy, N-aryl-N-alkylamino, 
heterocyclylalkoxy, heterocyclylthio. hydroxyalkoxy. aralkanoylalkoxy, 
aralkenoyl, cycloalkylcarbonyl, cyanoalkoxy. heterocyclylcarbonyL hydrido, 
alkyl, halo, haloalkyl, haloalkoxy, aryi, alkylthio. arylamino, arylthio, aroyl, 
arylsulfonyl, aryloxy, aralkoxy, heteroaryloxy, alkoxy. aralkyl, cycloalkoxy, 
cycloalkylalkoxy, cycloalkylalkanoyl, heteroaryl, cycloaikyl, haloalkylthio, 
hydroxyhaloalkyh heteroaralkoxy, and heteroaryloxyalkyl. 

27. The compound as recited in Claim 26 or a pharmaceutically 
acceptable salt, wherein; 

n is the integer 1 ; 
R J6 is hydrido; 

Rj is haloalkyl; 

R 2 is is hydrido; 

R 3 is is hydrido; 



Y is methylene; 
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Z is a covalent single bond: 

R 4 . R 8 . R 9 . and R , 3 are independently selected from the group 
consisting of hydrido and halo: 

R 5 is selected from the group consisting of perhaloaryloxy. 
5 N-aryl-N-alkylamino. heterocyclylalkoxy. heterocyclylthio. hydroxyalkoxy. 

aralkanoylalkoxy. aralkenoyl. cycloalkylcarbonyJ. cyanoalkoxy. 

heterocyclylcarbonyl. haloalkyl. haloalkoxy, and. alkylthio. arylamino. 

arylthio. aroyl. arylsulfonyl, aryloxy. aralkoxy. heteroaryloxy. alkoxy. 

aralkyl. cvcloalkoxy. cycloalkylalkoxy. cycloalkvialkanoyl. heteroaryl. 
0 cycloalkyl. haloaikylthio. hydroxyhaloalkyl. heteroaralkoxy. and 

heteroaryloxyalkyl. 

R I0 is selected from the group consisting of haloalkyl. haloalkoxy. 
aryl, alkylthio. alkoxy. aralkyl, alkyl, cycloalkoxy. cycloalkylalkoxy. 
heteroaryl, cycloalkyl, haloaikylthio, and hydroxyhaloalkyl. 

R 6 and R , , are independently selected from the group consisting of 
hydrido and halo: 

R? and R |2 are independently selected from the group consisting of 
hydrido and halo. 

28. The compound as recited in Claim 27 or a phaimaceutically 
acceptable salt thereof, wherein; 



25 



n is the integer 1 ; 
R, is trifluoromethyl; 

R, 6 is hydrido; 
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R n is hydrido: 

R 3 is hydrido: 

Y is methylene: 

Z is a covalent single bond; 

5 R 4 , R g , R 9 . and R n are independently selected from the group 

consisting of hydrido and fluoro: 

R 5 is selected from the group consisting of 5-bromo-2-fluorophenoxy, 

4-chloro-3-ethylphenoxy ? 2.3-dichlorophenoxy. 3.4-dichlorophenoxy. 

3- difluoromethoxyphenoxy. 3.5-dimethylphenoxy, 3,4-dimethylphenoxy, 
10 3-ethyiphenoxy, 3-ethyl-5-methylphenoxy, 4-fluoro-3-methylphenoxy, 

4- fluorophenoxy, 3-isopropylphenoxy, 3-methylphenoxy, 
3-pentafluoroethylphenoxy. 3-tert-butylphenoxy, 

3-( 1,1 ,2.2-tetrafluoroethoxy )phenoxy . 2-(5,6.7,8-tetrahydronaphthyloxy ), 
3-trifluoromethoxybenzyloxy. 3-trifluoromethoxyphenoxy, 
15 3-trifluoromethylbenzyloxy. and 3-trifluoromethyIthiophenoxy; 

R 10 is selected from the group consisting of cyclopentyl, 1 , 1 ,2,2- 

tetrafluoroethoxy, 2-furyl, Kl-bis-trifluoromethyl-l-hydroxymethyl, 
pentafluoroethyl, trifluoromethoxy, trifluoromethyl, and trifluoromethylthio: 

R 6 and R n are independently selected from the group consisting of 
2 0 fluoro and hydrido; 

TLj and R J2 are independently selected from the group consisting of 
hydrido and fluoro. 

29. The compound as recited in Claim 28 or a pharmaceutical^ 
2 5 acceptable salt thereof, wherein: 
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n is the integer 1 : 
Rj is trifluoromethyl: 

R 16 is hydrido; 

R n is hydrido: 

5 *R 3 is hydrido; 

Y is methylene; 

Z is a covalent single bond: 

R 4 , R 8 , R 9 , and R J3 are independently selected from the group 
consisting of hydrido and fluoro; 

10 . R 5 is selected from the group consisting of 5-bromo-2-fluorophenoxy, 

4-chloro-3-ethylphenoxy, 2,3-dichlorophenoxy ? 3,4-dichlorophenoxy. 
3-difluoromethoxyphenoxy, 3,5-dimethylphenoxy, 3,4-dimethylphenoxy, 

3- ethylphenoxy, 3-ethyl-5-methyIphenoxy, 4-fluoro-3-methylphenoxy, 

4- fluorophenoxy, 3-isopropyIphenoxy, 3-methylphenoxy, 
15 3-pentafluoroethylphenoxy, 3-tert-butylphenoxy. 

3-( 1 , 1 ,2,2-tetrafluoroethoxy)phenoxy. 2-(5,6 ,7,8-tetrahydronaphthyloxy ), 
3-trifluoromethoxybenzyloxy, 3-trifluoromethoxyphenoxy, 
3-trifluoromethylbenzyloxy, and 3-trifluoromethylthiophenoxy; 

R 10 is selected from the group consisting of 1,1,2,2-tetrafluoroethoxy, 
2 0 pentafluoroethyl, and trifluoromethyl ; 

R 6 and Rj j are independently selected from the group consisting of 
fluoro and hydrido; 

R ? and R I2 are independently selected from the group consisting of 
hydrido and fluoro. 



288 



30. A compound as recited in Claim 23 or a pharmaceuticals acceptable sail 
thereof wherein said compound is selected from the group consisting of: 

(2R)-3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[3-(l.l.2.2- 
tetrafluoroethoxy)-phenyl]methyl]amino]- 1 . 1 . 1 -trifluoro-2-propanol: 

(2R)-3-[[3-(3-isopropylphenoxy)phenyl][[3-( 1 . 1 .2.2- 
tetrafluoroethoxy)phenyl]-methyl]amino]- 1,1,1 -trifiuoro-2-propanol: 

(2R)-3-[[3-(3-cyclopropylphenoxy)phenyl][[3-( 1.1,2.2- 
tetrafluoroethoxy )phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanol: 

(2R)-3-[[3-(3-(2-furyl)phenoxy)phenyl][[3-( 1 . 1 ,2.2- 
tetrafluoroethoxy )phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanoI; 

(2R)-3-[[3-(2,3-dichlorophenoxy)phenyl][[3-( 1 . 1 .2,2- 
tetrafluoroethoxy )phenyl]-methyl]amino]- 1.1.1 -trifluoro-2-propanol; 

(2R)-3-[f3-(4-fluorophenoxy)phenyl][[3-( 1 . 1 .2,2- 
tetrafluoroethoxy )phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(4-methylphenoxy)phenyl][[3-( 1 . 1 ,2,2- 
tetrafluoroethoxy)phenyl]-methyl]amino]- 1,1.1 -trifluoro-2-propanol: 

(2R)-3-[[3-(2-fluoro-5-bromophenoxy)phenyI][[3-(l, 1,2,2- 
tetrafluoroethoxy)phenyl]-methyl]amino]- 1,1.1 -trifluoro-2-propanol : 

(2R)-3-[[3-(4-chIoro-3-ethylphenoxy)phenyl][[3-( 1 , 1 ,2,2- 
tetrafluoroetboxy)phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-[3-(l,l,2,2-tetrafluoroethoxy)phenoxy)phenyl][[3-(l, 1,2,2- 
tetrafluoro-ethoxy)phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl] [[3-( 1 , 1 ,2,2- 
tetrafluoroethoxy)-phenyl]methyl]amino]-l ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3.5-dimethylphenoxy)phenyl][[3-( 1 . 1 ,2.2- 
tetrafluoroethoxy)phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3-ethylphenoxy)phenyl][[3-( 1 , 1 ,2,2-tetrafluoroethoxy) 
phenyl]-methyl]amino]-l , 1 , 1 -trifluoro-2-propanol; 
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(2R)-3-[[3-(3-/-butylphenoxy )phenyI][f3-( 1 . 1 .2.2- 

tetrafluoroe 1 hoxy)phenyl]-methvl]a mi no]-l.l.l-trinuoro-2-propanol: 
(2R)-3-r[3-(3-methylphenoxy)pheny!][[3-(I.1.2.2- 

tetranuoroethoxy)phenyl]- m ethyl]a m ino]-l.l.i- t rifluoro-2- P ropanol: 

(2R)-3-[[3-(5.6.7,8-tetrahydro-2-naphthoxy)phenyl]([3-(l.l.2.2- 

tetranuoro-ethoxy Jphenyljmethyljamino]- 1. 1.1 -trifluoro-2-propanc* " 
(2R)-3-[[3-(phenoxy )phenyl][[3-( 1 .1 .2.2- 

tetrafluoroethoxy)phenyI]methyl]aminoM.l.l-trinuoro-2-propanol: 

(2R)-3-[[3-[3-(^JV-dimethylamino)phenoxy]phenyl][[3-( 1 . 1 .2.2- 

tetranuoro-ethoxy)phenyl)methyl]amino]-l,l.l-trif]uoro-2-propanol: 
(2R)-3-[[[3-(l.l,2.2-tetrafluoroethoxy)phenyI]methyl][3-[f3- 

(trinuoro m ethoxy)-phenyl] m ethoxy]phenyl]a m ino]-l.I.,-trifluoro-2- P ro P ano!: 
(2R)-3-[[[3-(l,1.2.2-tetrafluoroethoxy,phenyl] m ethyl][3-[f3-( t rifluoro- 

methyl)phenyl] m ethoxy]phenyl]amino]-l.l.]-trinuoro-2-propanol; 

(2R)-3-[[[3-(l < l,2.2-tetraf]uoroethoxy)phenyI}methyI][3-[f3 
dimethylphenyl]- m e t hoxy]phenyl]amino]-l.l.l-trifluoro-2-propanol: 
(2R)-3-[[[3-( 1, l,2.2-tetrafluoroethoxy)phenyl]methyl][3-[[3- 

(trifluoro m ethylthio)-phenyl] m ethoxy]phenyl]a m ino]-,.l.,-t ri fl uor o-2-propanoi: 

(2R)-3-[t[3-(l,l,2.2-tetranuoroethoxy)phenyl]methylJ[3-[[3.5- 
difluorophenyI]- met hoxy]phenyl]amino]- 1,1,1 -trifluoro-2-propanol: 

3-[[[3-(l,1.2 ( 2-tetrafluoroethoxy) P henyl]methyl)[3-[cycIohexylmethoxy]- 
phenyl]amino]-l , 1 , l-trifluoro-2-propanol; 

3-t[3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[3-( 1 , 1 ,2,2- 
tetiafluoroethoxy^^ 

(2R)-3-a3-(2-trifluoromethyl-4-pyridyloxy)phenyl]f[3-(l,l 9 ?. 
tetrafluoroethoxy)-phenyI] m e t hyl]amino]-l,l.l-trifluoro-2-propanoV 

(2R)-3-[[3-(3-difluoromethoxyphenoxy)phenyl][[3-( 1, 1,2,2- 

tetrafluoroethox^-phenyljmethyljaminoj-l.l.l-trifluoro-^propa^ol; 

(2R)-3-[[[3-(3-trifluoromethylthio)phenoxy]phenyl][[3-(l,l 2 2- 
tetrafluoroethoxy)^^^ 



(2R)-3-[[3-(4-chloro-3"trifluoromethylphenoxy)phenyl]t[3-( 1 . 1 
tetrafluoroethoxy )-phenyl]methy!]amino]- 1.1.1 -trifluoro-2-propanol: 

(2R)-3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[3- 
(pentafluoroethyl)phenyI]-methyl]amino]- 1.1.1 -trifluoro-2-propanol: 

(2R)-3-[[3-(3-isopropyiphenoxy)phenyl]f[3- 
(pentafluoroethyi)phenyl]methy!]-amino]- 1.1,1 -trifluoro-2-propanol: 

(2R)-3-[[3-(3-cyclopropylphenoxy)phenyI][[3- 
(pentafluoroethyl)phenyl]methyl]-amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3-(2-furyl)phenoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]methyl]-amino]- 1.1,1 -trifluoro-2-propanol: 

(2R)-3-[[3-(2.3-dichlorophenoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]rnethyl]-amino]-l.l J-trifluoro-2-propanol; 

(2R)-3-[[3-(4-nuorophenoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]methyl]amino]- 1,1,1 -trinuoro-2-propanoI; 

(2R)-3-[[3-(4-methylphenoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(2-fluoro-5-bromophenoxy)phenyl][[3- 
(pentafluoroethyI)phenyl]methy l]-amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]methyl]-amino]- 1.1.1 -trifluoro-2-propanol; 

(2R)-3-[[3-[3-(l,l,2,2-tetrafluoroethoxy)phenoxy]phenyl][[3- 
(pentafluoroethyl)-phenyl3methyl]amino]-l , 1 , 1 -trifluoro-2-propanol; 

(2R)-3-[[3-[3-(pentanuoroethyl)phenoxy]phenyl][[3- 
(pentafluoroethyl)phenyl]-methyl]amino]- 1 ,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3,5-dimethylphenoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]methyl]-amino]-l ,1 , 1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3-ethylphenoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]methyl]amino]- 1, 1, l-trifluoro-2-propanol; 

(2R)-3-[[3-(3-r-butylphenoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 
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(2R)-3-[[3-(3-methyIphenoxy)phenyI][[3- 
(pentafluoroethyl)phenyl]methyIJamino]- LI. I -trifluoro-2-propanol: 

(2R)-3-[[3-(5,6J,8-tetrahydro-2-naphihoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]-methyI]amino]- LI. I -trifluoro-2-propanol: 

(2R)-3-[[3-(phenoxy)phenyl][[3-(pentafluoroethyl)phenyI]methyl] 
amino]- L L 1 -trifluoro-2-propanoI; 

(2R)-3-[[3-(3-(MA/ f -dimethyiamino)phehoxy]phenyl][t3> 
(pentafluoroethyl)phenyl]«methyl]amino]- 1.1,1 -trifluoro-2-propanol: 

(2R)-3-[[[3-(pentafluoroethyJ)pheny!]methyl][3-[[3- 
(trifluoromethoxy)phenyl]-methoxy]phenyI]amino]- L L 1 -trinuoro-2-propanol ; 

(2R)-3-[[[3-(pentafluoroethyl)phenyl]methyI][3-[[3-(trifluoromethyl)- 
phenylj-methoxy ]phenyl]amino]- 1,1,1 -trifluoro-2-propanol: 

(2R)-3-[[[3-(pentafluoroethyl)phenyl]methyl][3-[[3,5- 
dimethylphenyl]methoxy]-phenyI]aminoJ- 1.1,1 -trifluoro-2-propanoi; 

(2R)-3-[[[3-(pentafluoroethyl)phenyIJmethyl][3-[[3- 
(trinuoromethylthio)phenyl]-methoxy]phenyl]amino]- 1,1,1 -triHuoro-2-propanok 

(2R)-3-[[[3-(pentafluoroethyl)phenyl]methyl][3-[[3,5- 
difluorophenyl]methoxy]-phenyl]amino]- 2,1,1 -trifluoro-2-propanol; 

(2R)-3-[[[3-(pentafluoroethyl)phenylJmethyl][3- 
[cyclohexylmethoxy ]phenyl]-amino]- 1.1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[3- 
(pentafluoroethyl)phenyl]-methyI]amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(2-trifluoromethyl-4-pyridyloxy)phenyl][[3- 
(pentafluoroethyl)phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3-difluoromethoxyphenoxy)phenyl][[3- 
(pentafluoroethy l)phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[[3-(3-trifluororaethylthio)phenoxy]phenyl][[3- 
(pentafluoroethyl)phenyl]-methyl]aminoj- 1,1,1 -trifluoro-2-propanol ; 

(2R)-3-[[3-(4-chloro-3-trifluoromethylphenoxy)phenyl][[3« 
(pentafluoroethyl)-phenyl]methy IJamino]- 1,1,1 -trifluoro-2-propanol ; 
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(2R)-3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[3- 
(heptafluoropropyl )phenyl]-methyl]amino]- 1.1.1 -trifluoro-2-propanoi ; 

(2R)-3-[[3-(3-isopropylphenoxy)phenyl][[3- 
(heptafluoropropyI)phenyl]methyl]-amino]- 1.1.1 -trifluoro-2-propanoi: 

(2R)-3-[[3-(3-cyclopropyiphenoxy)phenyi][[3- 
(heptanuoropropyl )phenyl]methy l]-amino]- 1.1,1 -trifluoro-2-propanol: 

(2R)-3-[[3-(3-(2-furyl)phenoxy)phenyl][[3> 
(heptafluoropropyl)pheny l]methyl]-amino]- 1.1.1 -trifluoro-2-propanol: 

(2R)-3-{[3-(2.3-dichlorophenoxy)phenyI][[3- 
(heptafluoropropyl)phenyl]methyl]-amino]- 1,1.1 -trifluoro-2-propanol; 

(2R)-3-[[3-(4-fluorophenoxy)phenyl][[3- 
(heptafluoropropyl)phenyl]methyl]amino]- 1.1,1 -trifluoro-2-propanol ; 

(2R)-3-[[3-(4-methylphenoxy)phenyl][[3- 
(heptafluoropropy! )pheny l]methyi]amino]- 1.1.1 -trifluoro-2-propanol; 

(2R)-3-[[3-(2-fluoro-5-bromophenoxy)phenyl][[3- 
(heptafluoropropyl)phenyl]-methyl]amino]- 1, 1 , 1 -trifluoro-2-propanol; 

(2R)-3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3- 
(heptafluoropropyI)phenyl]methyl]-aminoj- 1,1,1 -trifiuoro-2-propanol; 

(2R)-3-[[3-[3-(l,l,2,2-tetrafluoroethoxy)phenoxy]phenyI][[3- 
(heptafluoropropyl)-phenyl)methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][[3- 
(heptafluoropropyl )pheny l]-methyl]amino]~ 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3,5-dimethylphenoxy)phenyl][[3- 
(heptafluoropropyl)phenyl]methyl]-amino]- 1, 1 , i-trifluoro-2-propanol; 

(2R)-3-[[3-(3-ethylphenoxy)phenyl][[3- 
(heptafluoropropyl)phenyl]methyl]amino]-l,l,l-trifIuoro-2-propanol; 

(2R)-3-[[3-(3-/-butyIphenoxy)phenyl][t3- 
(heptafluoropropyl)phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

(2R)-3-[[3-(3-methylphenoxy)phenyl][[3- 
(heptafluoropropyl)pheny l]methy l]amino]- 1 , 1 , 1 -trifluoro-2-propanol; 
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(2R)-3-[[3-(5.6,7.8-tetrahydro-2-naphthoxy)phenyl][[3- 
(heptafluorop ro pyl)phenyi]- me thyl]amino]- 1.1.1 -trifluoro-2-propanoI: 

(2R)-3-[[3-(phenoxy)phenyl][[3-(heptanuoropropyl)phenyl]methyl] 
amino]- 1.1.1 -trifluoro-2-propanoI; 

(2R)-3-[[3-[3-(M/V-dimethylamino)phenoxy]phenyl][f3- 
(heptafluoropropyl)phenyl]-methyl]amino]- 1.1.1 -trifluoro-2-propanol: 
(2R)-3-[[[3-(heptafluoropropyl)phenyljmethyl][3-[[3- 

(trifluoro m ethoxy) P henyl]- me thoxy]phenyl]amino]-l,l.l-trifluoro-2-propanol: 
(2R)-3-[[[3-(heptafluoropropyl)phenylJmethyl][3-[f3- 

(trifluoro m ethyl)phenyl]- m ethoxy]phenyl]amino]-l.l.I-trifluoro-2-propanol; 

(2R)-3-[[[3-(heptafluoropropyl)phenyl]methyl][3-[[3.5- 
dimethylphenyl]methoxy]-phenyl]amino]- 1.1,1 -trifluoro-2-propanol; 

(2R)-3-[[[3-(heptafluoropropyl)phenyI]methyl][3-f[3- 

(trifluoromethylthio)phenyl]- m ethoxy]phenyl]arninoJ-l,l.|-trinuoro-2-pro P anol: 
(2R)-3-[[[3-(heptafluoropropyl)phenyl]methyl][3-[f3.5- 

dinuorophenyl]methoxy]-phenyl]amino]-l,l.l.trifluoro-2- P ropanol: 
(2R)-3-[[[3-(heptafluoropropyl)phenyl]methyl][3- 

[cyclohexylmethoxy]phenyl]-amino]-l,l,l-trifluoro-2-propanol; 
(2R)-3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[3- 

(heptanuoropropyl)phenyl]- m eth y l]amino]-l.l.l-trifluoro-2-propanol: 
(2R)-3-[[3-(2-trifluoromethyl-4-pyridyloxy)phenyl][[3- 

(heptafluorop ro pyl)phenyl]- m ethyl]amino]-I,l,l-trifluoro-2-propanol; 
(2R)-3-[[3-(3-difluoromethoxyphenoxy)phenyl][[3- 

(heptafluoropropyl) P henyl]-rnethyl]amino]-l,l,l-trifluoro-2-propanol; 
(2R)-3-[[[3-(3-trifluoromethylthio)phenoxy]phenyl][[3- 

(heptafl U oropro P yI)phenyI]- m ethyl]amino]-l,l,l-trifluoro-2-pro P anol; 
(2R)-3-[[3-(4-chloro-3-trifluoromethyl P henoxy) P henyI][t3- 

(heptafluoropropyl)-phenyl]methyl]amino]-l,l,l-trifluoro-2- P ropanol; 

(2R)-3-([3-(3-trifluoromethoxyphenoxy)phenyl][[2-fluoro-5- 
(trifluorometh y l)-phenyl] me thyl]amino]-l,l,l-trifluoro-2- P ropanol; 
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(2R)-3-[[3-(3-i.sopropylphenoxy)phenyl]f[2-nuoro-5- 
(trifluoromethyl )phenyl]- m ethyl]amino)- 1.1.1 -trifluoro-2-propanol: 

(2R)-3-[[3-(3-cyclopropylphenoxy)phenylJ[[2-fluoro-5- 
(trifluoromethyDphenylJ-methyllamino)- 1.1.1 -trifluoro-2-propunol: 
5 (2R) - 3 -ff 3 -( 3 -(2-furyl)phenoxy)phenyiJ[[2-fluoroo- 

" ( tri ^^o m ethyl) P henyl]- m ethyl]a m ino]-l.l.,-trinuoro-2-propanol: 
(2R)-3-[[3-(2.3-dichlorophenoxy)phenyl][[2-fluoro-5- 
(trifluoro m ethyl) P henyl]- m ethyl]amino]- U .l-trinuoro-2-propanol: 

(2R)-3-t[3-(4-f]uorophenoxy)phenyl][[2-fluoro-5-(trifluoromethyl) 
10 Phenyl]-methyl]amino]-l,l.l-trifluoro-2-propanol; 

(2R)-3-[[3-(4-methylphenoxy)phenyl][(2-fluoro-5- 
(trifluoromethyDphenyiJ^ethylJamino)- 1.1., -trifluoro-2-propanol: 

(2R)-3-[[3-(2-fluoro-5-bromophenoxy)phenylJ[[2-nuoro-5- 
(trinuoromethyl)-phenyl) m ethyl]amino]- 1.1.1 -trifluoro-2-propanol: 

15 (2R) - 3 -ft 3 -^ h 'oro-3-ethylphenoxy)phenyl][[2-fluoro-5- 
(trinuoromethyl)-phenyl] m ethyl]amino]- 1 . , . , -trifluoro-2-propanol: 

(2R)-3-[[3-t3-(l 1 i.2,2-tetrafluoroethoxy)phenoxy]phenyl][[2-nuoro- 
5-(tnfl U oro- m ethyl)ph e ny,]methyl]ami„o]-l.U-tnfluoro-2-propanol; 
(2R)-3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][[2-nuoro-5- 
20 (trifluoromethyD-phenylJmethylJaminoJ-I.l.i-trinuoro^-propanol: 
(2R)-3-[[3-(3,5-dimethylphenoxy)phenyl][[2-f]uoro-5- 

(trifluoromethyl) P h e nyl]- m ethyl]amino]-l,l.l-trinuoro-2-propanol; 
(2R)-3-[[3-(3-ethylphenoxy)phenyl][[2-fluoro-5- 

(trifluoromethyl)phenyl] m ethyl]-a m ino]-l,U-t ri f, uor o.2-propanol; 
2 5 (2R) - 3 -tf 3 -( 3 -'-butylphenoxy)phenyl][[2-nuoro-5- 

(trifluorome t hyI)phenyI]me t hyl]-a m i„o]-l.,.,. trifluoro . 2 . propMol; 

(2R)-3-[(3-(3-methylphenoxy)phenyl)[[2-fluoro-5- 
(trifl U oro m ethyl)phenyl] m ethyl]-amino]-U,,- lri nuoro-2- P ropanol: 

(2R)-3-[[3-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl][[2-fluoro-5- 
30 (^fluoromethyO-phenylJrnethyn^inoJ-l.lJ-trifluoro^propanol; 
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f2R)-3-[[3-(phenoxy)phenyIJ[[2-nuoro-5- 
(trifluoromethyOphenvUmethylJammoJ- l.l.l -trifluoro-2-propanoI: 

(2R)-3-[[3-[3-(yV.^-dimethyiamino. P henoxy]phenvlJ[f2-fluoro-v 
(tnfluoromethyD-phenylJmethyiJaminol- 1.1,1 -.rifluoro-2-propanoI: 

(2R)-3-[[[2-nuoro-5-(trifluoro m ethyl) P henvi] m ethy!Jf3-[[^ 
(triflu0rom ^ y )- ph eny,j me ^ 

. - (2 - R) -- 3 -ftf2-fl"oro-5-(trifluoromethvI)phenyI]methyI][V [f 3- 
( t rifluoro m ethy,)-p h enyl ]m ethoxy]phen y l,amino]-,.,.,- tri fl uoro . 2 . propano , 

(2R)-3-[[[2-fluoro-5-(trinuoro m e t hyl) P hen yI J m eth y l][3- [[3 5- 
dimethylphenylj-methoxyjphenyljamino J- 1 . , . , -trifluoro-2-propanol: 

(2R)-3-[[P-nuoro-5-(trifluoro me thyl)phenyl]methvl][3-[f3- 

(trifluorometh y lthio)-phen y . ]m ethox y ]phenyl ] a mi „o]-,.l. 1 - tri nuoro-2- P ropanol- 

(2R)-3-[[[2-nuoro-5-(trifluorometh y !)phen y i] m ethyl][3-[[3 5- 
difluoroph e n y IJ- m e,hox y ]phen y l]amino]- 1.1., -trifluoro-2-propanol; 

(2R)-3-[[[2-fluoro-5-(trifluoromethvl)phen y l]meth y l][3- 
tcyclohexylmethoxyj-phenyljamino]- 1 . , . , -trifluoro-2-propanol: 

(2R)-3-[[3-(2-dinuoromethox y -4- Py rid y lox y )phe n y 1 ] [f 2.fl uoro .5. 
(tnOuoromethyD-phenyUmethylJamino]- . . U -trifluoro-2-propanol: 

(2R)-3-[[3-(2-trifluorome t h y l-4- pyr i dyloxy)phenvlJ[[2 . fluoro _ 5 _ 
(tnfluoromethyl)- P henyIJ m ethyl]a m ino]-l.l.,. trifluoro . 2 . propanol: 

(2R)-3-[[3-(3-difluoromethox yp henox y ) P hen y l][[2-fluoro-5- 
(trifluorometh y l)- P hen y l] m eth y ,Ja m ino]-l.l.i-trifl uoro . 2 . propano]; 

(2R)-3-[[f3-(3-trifluorometh y lthio) P henoxyJ P henyl][f2-f]uoro-5- 
(tnfluoro m eth y l)-phen y l] m eth y l]amino]-l.,.l.t ri fl U o r o. 2 - pr o P anol; 

(2R >- 3 -fr3-(4-chloro-3- t rifluoro m eth y l P henox y ) P hen yl][[ 2-fluoro-5- 

(tnnuoro- m ethyl) P henyl] m eth y l]amino]-l.l.l-t r ifl U o r o-2- P ro P anol; 

(2R)-3-[[3-(3-trifluoro m ethoxy P henoxy) P henylJ[[2-fluor(M- 
^ flu ™n>ethy.^^ 

(2R)-3-[[3-(3-i sop ro Py l P henox y ) P hen y l][[2-nuoro-4- 
<* flu °™«h y ^^^ 
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(2R)-3-[[3-(3-cycJopropylphenoxy)phenyi][|:-fluoro-4- 
(trifluoromethyl )phenyl]- me th y ]]a m ino]- I.I.I -trifluoro-2-propanol: 

(2R)-3-([3-(3-(2-fuiyl)phenoxy)phenyl][(2-fluoro-4- 
(trifluoromethyl )phenyl]- m ethyl]amino]- 1.1. 1 -trifluoro-2-propanol: 

(2R)-3-[[3-(2,3-dichlorophenoxy)phenyl][[2-fluoro-4- 

(trifluoromethyDphenyn-methylJaniinoJ-l.l.i-trinuoro-2-propanol: 

(2R)-3-[[3-(4-nuorophenoxy)phenyl][[2-nuoro-4-(trifluoroniethyl) 
phenyij-methyljamino]- 1,1,1 -trifluoro-2-propanol: 

(2R)-3-f[3-(4-methylphenoxy)phenyl][f2-nuoro-4- 
10 (trifluoro m ethyl)phenyI]-methyl]amino]-l.l.l-trinuoro-2- P ropanol: 
(2R)-3-[[3-(2-nuoro-5-bromophenoxy)phenyl][f2-fluoro-4- 
(trifluoromethyD-phenyllmethylJaminoJ-l.l.l-trifluoro^-propanol; 

(2R)-3-t[3-(4-chloro-3-ethylphenoxy)phenyl][f2-f]uoro-4- 
(trifluoromethyl)-phenyl]methyl]aminoJ- 1.1.1 -trinuoro-2-propanol: 

(2R)-3-tf3-P-(l,l,2,2-tetrafluoroethoxy) P henoxy]phenyl][[2-fluoro- 
4-(trifluoro-methyl)phenyl] m ethyl]amino]-l.l.l-trinuoro-2-propanol: 
(2R)-3-[[3-f3-(pentafluoroethyl)phenoxy]phenyl][[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyl]amino)-l.l.l-,rifluoro-2- P ropanol; 

(2R)-3-[[3-(3.5-dimethylphenoxy)phenyI][[2-nuoro-4- 
(trifluoromethyDphenyU-methyUamino]- 1.1.1 -trinuoro-2-propanol: 
(2R)-3-[[3-(3-ethylphenoxy)phenyl][[2-fluoro-4- 

(trifl U oromethyl)phenyl] m ethyl]-amino]-l,l.l-trifluoro-2-propanol; 
(2R)-3-f[3-(3-r-butylphenoxy)phenyl][f2-fluoro-4- 

(trinuoromethyl)phenyl] m ethyl]-amino]-l,l.l-trifluoro-2-propanol; 
(2R)-3-[[3-(3-methylphenoxy)phenyl][[2-fluoro-4- 

(trifluoromethyOphenylJmethylJ-anunoJ-iaj-trifluoro^-propanol; 

(2R)-3-[[3-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl][[2-fluoro-4- 

(trifluoromethyD-phenylJmethylJaminoJ-l.l.l-trifluor^-propanol; 
(2R)-3-[[3-(phenoxy)phenyl][[2-fluoro-4- 

(trifluoromethyOphenyljmethylJarainoJ-l.l.l-trifluoro^-propanol; 
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(2R)-3-[[3-f3-(M/V-dimethylamino)phenoxy]phenyl][f2-nuoro-4- 
( trifluoromethvl )-phenyl]meth y l Jamino]- ! . 1 . 1 -trifluoro-2-propanol: 

(2R)-3-[[[2-fluoro-4-(trinuoromethyl)phenylJmethvll[3-([3- 
(tnnuoro m ethox y ,-phenvl]me.hox y ]phe nyl ]a m ino].l.l.l-trifluoro-2- P ro P anol: 

(2R)-3-[[[2-nuoro-4-(trifluoro m ethyl)phenvl)methyl][3-[[3-(trifluoro- 
methyl )phen y I]methox y ]phen y l]amino]- 1 . 1 . 1 -trifluoro-2-propanol: 

(2R)-3-[[[2-fl U oro-4-(trinuorometh y l)phenvl]methvl](3-[[3.5- " 
di m eth y lphenvlJ-methox y ]phenvl]amino]-l.l.l-trinuoro-2-propanol: 
(2R)-3-[[[2-fluoro-4-(trifluoromethyl)phen y l]meth y l][3-[f3- 

(trinuoro m ethvlthio)-phen y l ]met hox y] phen y l] am ino]-!.,.!-trinuoro-2-propanol: 

(2R)-3-[[[2-fluoro-4-(trifluorometh y l)phen y J]meth y J][3-t[3.5- 
dinuorophenylj-methoxyjphenyljamino]- I.I.J -trifluoro-2-propanoI; 

(2R)-3-f[[2-nuoro-4-(trifluoromethvI)phen y l]meth y l]r3- 
[c y clohex y i m ethox y ]-phen y lJa m ino)-l ) l.i-trinuoro-2-propanol: 

(2R)-3-[[3-(2-difluoromethox y -4- py rid y lox y )phen y llf[2-fluoro-4- 
(trifluorometh y l)-phen y l]meth y l]amino]-l,l.l-trinuoro-2-propanol; 

(2R)-3-[[3-(2-trifluoromethyl-4-pyridvIox y )phen y i][[2-fluoro-4- 
(trifluoro m eth y ])-phenyl] me th y l] am ino]-l,l,l-trinuoro.2-propanoI: 
(2R)-3-[[3-(3-difluoromethox yp henox y )phen y l][[2-nuoro-4- 
(trifluorometh y I)-phen y l]meth y l]a m ino]-l,l.l-trifluoro-2-propanol: 

(2R)-3-[[[3-(3-trinuorometh y lthio)phenox y ]phen y l]t[2-fluoro-4- 
(trifluorometh y l)-phen y l] m eth y l]a m ino]-l.l.l-trifluoro-2-propanol;and 

(2R)-3-[[3-(4-chIoro-3-trifluoromethylphenoxy)phenyI][[2-fluoro-4- 
(trifluoro- m eth y l)phenyl] m ethyl]amino]- U> l-trifluoro-2-pro P anoI. 

31. A pharmaceutical composition comprising a compound of one of claims 1 
through 30 together with a pharmaceutical^ acceptable carrier. 
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32. A method of „ea,i„g coronary anery disease or o,her CETP-medtated 
disorders in a subject by ad m i„ is ,e ring . , herapeulic3 , |y ^ ^ 

compound of one of claims I through 30. 

5 33. A method of preventing coronary artery disease or other CETP-mediated 
borders in a subject by administering a therapeutical. y effective amount of a 
compound of one of claims I through 30. 

34. A method of preventing cerebral vascular accident (CVA, i„ a subject by 
10 administering a therapeutically effective amount of a compound of one of 

claims 1 through 30. 

35. A method of preventing or treating dyslipidemia in a subject by 
ndmtnistering . rbenrpenticaHv effective amount of . compo „„ d 

±3 claims 1 through 30. 

36. A process for the preparation of compounds as recited in any one of 
claims 1 or 2 having the Formula (IV): 



Rr 7\ ^\ 

R3 



D 

(IV) 

20 and 



Pharmaceutic^ acceptab.e salts thereof, comprising the reaction of an 
amine of Formula (V): 



WO 00/18724 



PCTAJS99/22120 



10 



15 



299 



H E ( V ) 



with an epoxide of Formula (XX-R): 




R, is selected from the group consisting of haloalkyl and 
haloalkoxymethyl; 

^ is selected from the group consisting of hydrido. aryl, alkyl, 

alkenyl, haloalkyl. haloalkoxy, haloalkoxyalkyl. perhaioaryl, perhaloaralkyl, 
perhaloaryloxyalkyl, and heteroaryl; 

R 3 is selected from the group consisting of hydrido. aryl. alkyl. 
alkenyl, haloalkyl, and haloalkoxyalkyl; 

D and E are independently selected from the group consisting 
hydrido, A. and Q with the provisos that E and D are other than hydrido at the 
same time and A and Q are independently selected, when one of E and D is 
hydrido or when Y and Z are both single covalent bonds, from other than 
phenyl, 3-methylphenyl, 3-ethylphenyI, 2-methoxy-5-methylphenyl, 2- 
chlorophenyl, 3-chlorophenyl, and 3-bromophenyl; 

A is the Formula: 
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T 

J J 




10 



Q is the Formula: 

R 9 Rio 

R 13 Rl2 
D,, D,, J p J, and K, are independently selected from the group 

than one of D| . D,, J,, J 2 and K, is a covaient bond, no more than one of D,, 
D 2 . J,. J 2 and Kj is O, no more than one of D,, D,, J p h and K( is s , one of 
Dp D 2 , J p j 2 ^ Kj must be a covalent bond when two of D,, D 2 , J,, h wd 
K, are O and S, and no more than four of D,, D 2 . J,, h ^ K] are N; . 

D 3 . D 4 . J 3 , J 4 and IC, are independently selected from the group 
consisting of C, N, O, S and covalent bond with the provisos that no more 
than one is a covalent bond, no more than one of D 3 , d 4 . J 3 . J, and K, is O, 
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no more than one of D D I r .„w v ■ c 

or u y u 4 . j v J 4 and K, is S. no more than two of D,. D 4 . 

J3. J 4 and are O and S. one of D D I r .„.a v 

-V u 4- J .v J 4 Jnd K 2 mus « be a covalent 

bond when two of D, D J 1 *h v . ^ 

u .v u 4- J .v J 4 and K, are O and S. and no more than four 

ofD 3 .D 4 ,J 3 .j 4 and K 2 areN: 
5 Y is selected from the group consisting of a covalent single bond. 

(CH,) q wherein q is an integer selected from 1 and 2. and (CR,).-0-(CH,) 
wherein j and k are integers independently selected from 0 and /: 

Z is selected from the group consisting of covalent single bond. 
(CH 2 ) q wherein q is an integer selected from 1 and 2. and (CH^-CMCH^ 
10 wherein j and k are integers independently selected from 0 and /; 

R 4 . R 8 . R 9 , and R J3 are independently selected from the group 
consisting of hydrido. halo, haloalkyl, and alkyl ; 

R 5 . R 6 , R 7 , R )0 , Rj j» and R j2 are independently selected from the 
group consisting of hydrido. carboxy. heteroaralkylthio. heteroaraikoxy 
15 cycloalkylamino. acylalkyl. acylalkoxy. aro yl alkoxy. heterocyclyloxy ' 
aralkylaryi. aralkyl, aralkenyl. aralkynyl. heterocyc.yl, perhaloaralkyl 
ar^kylsulfonyl, aralkylsu.fonyialkyl. aralkylsulfinyl. aralky.sulfinyla.kyl 
halocycloaikyl. halocycloalkenyl. cycloalkylsulfinyl, cycloalkylsulfinylalky. 
cycloalkylsulfony..cycloalkylsulfony.alkyl.heteroarylamino N- " ' 
20 heteroarylamino-N-alkylamino. heteroary.aminoalky..ha,oalkylthio 
alkanoyloxy, alkoxy, alkoxya.ky., haloaikoxylalkyl, heteroaraikoxy 
cycloalkoxy. cyc.oalkeny.oxy. cycloalkoxyalkyl. cyc.oalkyla.koxy 
cycloalkenyloxyalkyl. cyc.oalkylenedioxy, halocycloalkoxy 
halocycloalkoxyalkyUalocycloalkenyloxy. halocycloalkenyloxyalkyl 
hydroxy, amino, thio. nitro. lower alky.amino. alkylthio, alkylthioalkyl ' 
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a-y.a m ,„o. „«vlami„o. a^Uhio. e^ioAy. here^ndtovalkv. 
•MrtM. arylsulfinylalkyl. a^ su , f o nvla , kv | ' 

alky.sUfonyla.ty,. h alM , ky | sulfin . vlalkvl . haloalkvlsulfony , a|ts , 
aikylsuifono™*,. alkylam , nosu|fony , amidosu|fonyl ^ 

amidosulfooy!. diolkyl amidosulfony,. m o„o at y lami d„ su , fony , 
ar^fo^do. d^, amidosulfony , monoa|kyl monoa[y| 

-ytailHnyl, «yl s -lf„„y,, taeroa^Imio. here™*, ls U Jfi„ y , 
^-Mrt he,eroo y e, ylsulfonyl . ha , erocyclyllhio . aIkanoyl 
a*yl. ereroeeoy,, aralkanoyI . heKroara|ka „ oy| 

*ynyl atoytay. aJkenyloxyalky . alkylenedioxy ha , oalky ' 
eye oaKy,, cydoaJky^,. cycloalkeny , |ova . r cyclM , , owe 
cyctoikcywkj,,, hal0 , haloalkyl ha , oa|keny| ^ 

hydrox yto ta, kyI . hydroxy^l.y,, hydrMyalkyl . hydoxyhe , er011ra|k 
• haloa.tayatty,. ^ hettroaralkyny ,. ^ y ^ ' 
sarmered hettrocyclyli pania „ y MturaKd ^ • 

he.eroao.tay. hcero^tayaUcy,. hcoroaralky!. ary la lkc„y, 
ta-o-jrMto,!. cartx» yall( y, cartKJarkMy , 

alkyi^docarbooywao, o JyI a mi d 0 ca I -b t >ny)a mi do. oorboaikoxyoJky, 
car^aikoxy^y,. o a „x y . c ar o„x amid o. c afb oxa midoaJkyl , w 
phosph<>no . phosphonoa , ky , diara|koxyphosphono Md ' 
aiaralkoxyphosphonoalkyl; 

R 4 end R 5 . R, Md Ra . r 6 and ^ R; Md Rj ^ ^ ^ ^ ^ 

R„. R„ and R |2 . and R |2 and R iy are indapc „ de „„ y sefected [() ^ ^ 
pairs wheeeio . spacar ^ „ ^ ^ ^ ^ § ^ • 
from 3 rfcoogn , com , guous aloms ^ ^ ^ ^ 

m«v* members ,o tarn . ring selecttd from fc gfo ^ 

*« , ' a ™a 5 *»* « m e mb e rs . a pania „ y 

-Wd hereby, n„ 8 „a„ ing 5 , tough , contiguous 
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hereroan,, ring „avi„ g 5 Ihro „ gh , comig ^ ^ ^ _ ^ ^ ^ 
provisos Ita no more lhm one of , h5 gn)up £onsis[ins of ^ ^ ^ ^ 

*3- *5 « "V * 6 »d R,. R, and Rs . , used a , , hc Mme ^ ^ 
no more to one of me g r„up eo„s,s„„ g of s p,oe, pairs ^ M(j ^ ^ - 
5 R,,.R„ and R,,, and R(2 andR 13 i s used a, the same , ime . 

37. A proM ss aooording ,„ data 36 wherein ,he reaouon is oruried „„, . . 
temperature of from 0 °C to 1 00 °C. 

38. A prooess aooordrng ,o Cairn 37 wheroin ,he reaooon is oarno d on, a, a 
temperature of from 15 °C to 65 °C. 

10 39. A prooess aoo.od.ng ,„ c,ai m 36 wherein .he prooess fu„„e, oomorises a 
soivonr seieored from Ure gronp oonsisdn, of ttMhydrofra , 
methylene chloride, and acetonitrile. 

« A process aooording ,„ aata 36 „ herein lhe ^ funher 
-»o«-. 1 sa ll o„, y s tS o l eo,ed fr „ ra , hegroupconsisljnso , 
hafaum. S o«„d,um. neodynium, jadolium. and ziroonium sal,, 

41. A process aooording ,„ Cain, 40 wherein , he m „ sil io„ ^ sa] , is 
-hM from me group oo„ sisting of yacMum ^ ^ 

sodium rriflaK. neodynium iriflare, gadoiium .ritao. Md 2irconium ' 
tnflate. 

20 42. A prooess aoo„ rdi „ g ,o C ,aim 36 wherein me o,ira„e XX-R ls se,eo,e d 
from ,he group oonsisdng of 2-WfluoromclhyloxirMo 

Kdrfluoroohioro^,,^ Md ^uoromemoxymeihyDoairano 
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43. A process according to Cain, 36 in which the oxirane has the ,R„ch,ra, 
configuration at the R, and R, substituted carbon. 



5 



10 



44. A process according to Claim 36, wherein: 
D l ' D 2- J i ' J 2 and K, are each carbon: 
D 3- D 4- J y J 4 and ^ are independently selected from the ^roup 

of D 3 . D 4 , J 3 . J 4 and K2 is selected from gfoup consist . ng ^ q ^ ^ ^ 
wherein no more than one of D, D, and ^ „ . ^ ^ ^ 
more than one of D D i r • ^ 

D 4 . J 3 . ; 4 md ^ , s 0 no more (hm on( _ otD ^ ^ 

,J Md " S ' ^ ° f °* D 4- J 3' '4 - K 2 m u s , 5e a c„v al e„, bond when 
- " D 3- °4 • I, J, ^ K 2 „ o and s. and „„ raore fo „ . „ f „ 

3" 4' 

J 3 , J 4 and are N. 



15 45. A process according to Claim 36 wherein: 
D 3' D 4- J 3- J 4 3X111 *2 are each carbon; 

Dp D 2 . Jj , J 2 and K, are independenUy selected from the group 
of D,. D 2 , J,, J 2 and K, is selected from the group consisting of O, S. and N, 



20 wherein no more than one of D,, D,. J p ^ ^ K is 



i 1S a covalent bond, no 



more than one of D D J I an w v • ^ 

^P^Jp^andK^sCnomorethanoneofD D J 

J 2 a»dK, isS. <-0fD„D 2 .J,.J 2lmd K imus , beilctlvaleillb<wdwten 
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of D p D,. Jj. J, and Kj are O and S. and no more than four of D, . D, 
•Jj. J 2 and Kj are N. 

46. A proce* ^cording ,„ CWm 36 wh£rem ^ ^ ^ ^ ^ ^ 
J 4 and K, are each carbon: 
5 47. A process according to Claim 36 wherein: 

D r D 2 . J,. J 2 . k,. D 3 . D 4 , J v j 4 and ^ are each ^ 
V is selected from the group consisting of a covalent single bond Md 
(CH 2 ) q wherein q is an integer selected from 1 and 2. and (CH,).-0-(CH ) 

^^"i-dkareintegersindependentlyselectedfromOandV: " 
Z is a covalent single bond: 

48. A process according to Claim 36 wherein: 

D V D T J |. J 2 . K,, D 3 , D 4 , J 3 , J 4 and Ko ^ each 

c-ca i^r from fc group c °" s,s,,n - ! ° f * — - 

15 Z is a covalent single bond; 

R„. R,. V and R, 3 a« independently selected from ,he group 
consisting of hydrido and halo; 

R 5- R 6 . R,- R,0' R„. and R |2 are independently selected from ,he 

h^oxy. a, koxy , mlkyl cyc|oa|ky , 
Wftta* neteroaryl. cyc,on, t yl. ^ hydroxyhalMikyl 
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heteroaralkoxy. heterocyclyloxy. aralkylaryl. heceroarvloxvaJkvl 
heteroarylthio. and heteroarylsulfonyl. 

49. A process according to any of Claims 44 through 48 wherein the reaction 
is earned out at a temperature of from 0 °C to 100 °C. 

50. A process according to Claim 49 wherein the .action is carried ou, at a 
temperature of from 15 °C to 65 °C 

51 A process according to any of Cairns 44 through 48 wherem the process 
further comprises a solvent selected from the group consisting of 
tetrahydrofuran. dioxane. methylene chloride, and acetonitrile. 

52. A process according to any of Claims 44 through 48 wherein the process 
further comprises a transition metal salt catalyst selected from the »roup 
consisting of ytterbium, hafmum. scandium, neodynium. gadohun^and 
zirconium salts. 

53. A process according to Cairn 52 in which the transitio „ ^ ^ . $ 
selected from the group consisting of ytterbium triflate, hafnium triflate 
scandium triflate. neodynium triflate. gadolium triflate, and zirconium ' 
triflate. 

«. ' ' process according ,„ a „ y of claims 44 lllrough 48 ^ fa 
m - R -^f romthewco „ sis , in60f2 . lrinuo[omeih 

^d.fluorocWorom.d.ytoe, and ^inuoro^o^,,^ 

55. A process according ,0 C, a i m 54 in which the oxira« has ,he , RH hW 
configurator aI ,he Rj and R ; sunsiitmed carton. 

5* A process according ,0 an, „ f Cain* 44 .hrongh 48 wherein ihe process 
" further comprises a: 



15 
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(a) Temperature of from 0 °C to 1 00 °C: 

(b) Non-protic solvent; 

(O Transition metaJ sal. selected from the group consisting of 
ytterbium, hafnium, scandium, neodynium. gadolium. and 
zirconium salts. 

57. A process according to Claim 56 wherein the reaction is carried ou, a, a 
temperature of from 15 °C to 65 °C. 

58. A process according to Claim 56 wherein the solvent is selected from the 
group consisting 0 f tetrahydrofuran. dioxane. methylene chloride, and 

10 acetonitrile. 

59. A process according to Claim 56 wherein the transition metal sah is 
selected from the group consisting of ytterbium tnflate. hafnium tnflate 
scand.um triflate, neodynium triflate, gadolium tnflate. and zirconium ' 



15 



20 



triflate 



60. A process according to Cairn 56 wherein the oxirane XX-R is selected 

from the groupconsistin g of2-trifluoromethyloxirane 
2-pentafluoroemy, oxirane , 2 . (1>u ^ 

2-(d I fluorochloromethy,)oxira n e,and2-(trifluoromechoxymethyl)oxirane. 

61. A process according to Claim 60 wherein the oxirane has the (R^hiral 
configuration at the R, and R 2 substituted carbon. 
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